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ABSTRACT

Two field experiments were carried out at El-Serw
Agricultural Research Station, Dammiata Governorate
during the two winter seasons of 2006/2007 and 2007/2008 to
study the effect of two ridge widths (80 and 100 cm), three
hill spaces (20, 25 and 30 cm apart) and three nitrogen
fertilizer levels (60, 80 and 100 kg/fad) on sugar bcet
productivity and quality. A split plot design with four
replicates was used for each ridge width (each ridge width
was conSidered as a separate experiment). The main results
can be summarized as follows:

Increasing ridge width from 80 to 100 cm width
significantly increased root weight/plant, root length, root
diameter and sucrose percentage in both seasons and purity
% in the first season. There were insignificant increase in
T.S.S. % in both seasons and in the second season only in
purity. On the other hand, decreasing ridge width to 80 cm
width significantly increased root and sugar yields in the two
seasons.

Increasing spaces between hills from 20 to 25 and 30 cm
significantly increased root weight/plant, root length, root
diameter, as well as the percentages of T.5.S., sucrose and
purity in the two seasons. At the same time, it decreased root
yield in both seasons. The highest sugar yield during the two
growing seasons was obtained with 25 cm distance between
hills.

Increasing nitrogen level from 60 to 80 and 100 kg/fad
significantly increased root weight/plant, root length; root
diameter, root and sugar yields in both seasoms, but it
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significantly decreased T.S.S. and sucrose percentages in the
two seasons and purity % only in the first season.

It could be concluded from these results that planting
sugar beet on ridge width of 80 cm, 25 cm between hills and
adding 100 kg N/fad. are the suitable recommendation to
maximize sugar beet productivity and quality.

INTRODUCTION

Suitable plant population is one of the important factors to
raise productivity. So, this study aimed to find out a suitable plant
population that aliow to have the best productivity and quality of
sugar beet variety Kawemira with applying the suitable level of
nitrogen fertilizer.

Abdou (2000) who studied the effect of plant populations (24
000, 30 000, 48 009 and 60 000 plants/fad) and found that decreasing
plant population to 24 000 plants/fad significantly increased root
diameter, root weight/plant, T.5.5. % and sucrose % during the two
seasons of his study. He added that the highest yields of root and sugar
were obtained with planting 48 000 plants/fad. Hassanin (2001) found
that the highest root and sugar vields were resulted from plants spaced
at 20 cm between hills. While, 25 cm hill spacing gave the highest
values of root length, root diameter and top yield. On the other hand,
the distance of 15 cm gave the highest sucrose %, but purity % was
insignificantly affected by hill spacing. Nassar (2001) stated that
increasing plant densities up to 42 000 plants/fad (50 x20 cm)
significantly produced the highest root and sugar yields/fad. He added
that increasing plant densities from 35 000 (60 x 20 cm) to 70 000 (40
x15) plants/fad decreased root dimensions (length and diameter) and
fresh weight of the individual roots, while sucrose and purity
percentages increased. Ahmed (2003) stated that decreasing hill
spaces from 30 to 20 cm significantly increased root, top and sugar
yields/fad. Sogut and Aroglu (2004) reported that 15 and 20 cm intra-
row spacing produced higher root yield than the 35 cm intra — row
spacing. El-Bakary (2006) studied the effects of ridge width and
distance between hiils on sugar beet plants harvested at 210 days from
sowing., He stated that row width and hill spacing significantly
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affected root fresh weight/plant, root length, root diameter, T.S.S. %,
sucrose % and root and sugar yields during the two seasons.

Concerning nitrogen level effect; Abd El-Hadi et al. (2002)
found that increasing nitrogen rate from 60, 80 or 100 kg/fad
increased root yield and decreased sugar vield. They added that
applying 60 kg N/fad was recommended to produce the highest sugar
yield and juice purity. Jazefyova et al. (2004) found that increasing N.
doses from 0, 50, 100, 150 and 200 kg/ha decreased sugar content and
that applying N. at 50 kg/ha was sufficient for high root yield and high
sugar content. El-Sayed (2005) recorded increases in root length, root
diameter, and root and sugar yields by increasing N. up to 125 kg
N/fad. Ismail and Abo El-éhait (2005) stated that increasing N. levels
from 69 up to 119 kg/fad significantly increased root diameter by
15.85 %, root fresh weight by 41.00 % and root yield by 11.00 %, but
decreased sucrose percentage by 12.50 %. El-Geddawy et al. (2006)
found that increasing N. doses from 60 up to 100 kg/fad significantly
increased root length, root diameter as well as root and top yields/fad,
while sucrose and purity percentages were significantly decreased.
Seadh et al, (2007) found that increasing nitrogen level from 50 up to
125 Kg/ fed . significantly increased sugar beet root length, root
diameter as well as root and sugar yields during the two seasons.
Seadh (2008) showed that application of the highest level of nitrogen
fertilizer (150 kg N/fed) produced the highest values of root and top
yields and its components. While, fertilizing beet plants with 125 kg
N/fed. came in the second rank with respect to root length, root
diameter, root weight/plant as well as root and tope yields and resulted
in the highest values of sugar yield. Optimum means of sucrose and
purity percentages were obtained from using 75 kg N/fed.

The aim of the present study was to evaluate the effects of
ridge width, spaces between hills and nitrogen fertilizer levels on
sugar beet productivity and quality.
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MATERIALS AND METHODS

This study was conducted at El-Serw Agricultural Research
Station, Dammiata Governorate in 2006/2007 and 2007/2008 seasons
to study the effects of two ridge width (80 and 100 cm), three hill
spacing (20, 25 and 3C cm apart) and three nitrogen levels (60, 80 and
100 kg/fad) on sugar beet productivity and quality.

A split plot design with four replicates was used for each ridge
width. (Each ridge width was considered as a separate experiment).
The main plots were occupied by three distance spaces between hills
(20, 25 and 30 cm. on the two sides of ridge). While, the sub plots
were allocated to the following three nitrogen fertilizer levels (60, 80
and 100 kg N/fad). All nitrogen fertilizer rates (in the form of urea
46.5 % N) were added in two equal doses at the first and second
irrigations after thinning.

" The area of experimental plot was 12 m®. which included 5
ridges (80 cm. width x 3 m. long) or 4 ridges (100 cm. width x3 m.
long). The previous crop was rice (Oryza sativa L.) in the crop
rotating of the two seasons.

The physical and chemical properties of the soil at the
experimental site are shown in Table 1.

Table 1: Some physical and chemical properties of the
experimental sites in 2006/2007 and 2007/2008

seasons.
operties | Coarse | Fine Silt | Clay PH oM Available PPM
Sand | sand %, % % % N P X
Seasons % %
2006/2007 5.82 11.38 | 35.90 | 46.80 | 8.20 1.30 { 22.50 | 15.70 | 56.40
2007/2008 4.57 10.9¢ | 33.12 | 51.40 | 8.50 1.10 | 22.30 | 15.90 | 57.80

The - experimental field was well prepared through three
ploughings and leveling. Both calcium superphosphate (15.5 % P;0s)
and potassium sulphate (48.0 % K,0) were used at the rate of 31.0
and 24.0 kg/fad, respectively during soil preparation (before ndgmg
and division).

Sowing of dry sugar beet balls took place in dry soil on both
sides of ridge at the first week of November in both seasons. Irrigation

-
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was applied after sowing immediately. Plants were thinned to one
plant/hill at the age of 40 days from planting. Plants were kept free
from weeds, which were manually controlled by hand hoeing. All
normal agricultural practices with the exception of the studied factors
were conducted as usually done for growing sugar beet according to
the recommendations of Ministry of Agriculture.
STUDIED CHARACTERS
A- Yield attributes and quality characters
At Harvest ten guarded plants were chosen at random from the
inner ridges of each plot to determine yield attributes and quality
characters as follows:
1. Root fresh weight (g/piant).
2. Root length (cm).
3. Root diameter (cm).
4., Total soluble solids percentage (T.S.S. %) in roots. It was measured
in juice of fresh roots by using Hand refractometer.
5. Sucrose percentage. It was determined Polarimetrically on a lead
acetate extract of fresh macerated roots according to the method
of Carruthers and Oldfield (1960).
6. Apparent purity percentage. It was determined as a ratio between
sucrose % and T.S.S. % of roots (Carruthers and Oldfield, 1960).
B- Yield characters
At harvest, plants that produced from the inner ridges of each
plot were collected and cleaned. Roots and tops were separated and
weighed in kilograms, then converted to estimate: .
1. Root yield (t/fad).
2. Sugar yield (t/fad). It was calculated by multiplying root yield
(t/fad) by sucrose %.

Statistical analysis

All collected data during the two seasons were statistically
analyzed according to the technique of analysis of variance (ANOVA)
for the split plot design of each experiment (ridge width), then
combined analysis was done between the two different experiments
of ridge width according to the method stated by Gomez and Gomez
(1984).
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RESULTS AND DISCUSSION

Results presented in Table 2 show the effects of ridge width,
hill spacing and nitrogen level on root weight plant, root length and
diameter, T.S.S. %, sucrose %, purity % as well as root and sugar
yields/fad during 2006/2007 and 2007/2008 seasons.

1- Effect of ridge width

Increasing ridge width from 80 to 100 cm significantly
increased root fresh weight (g/plant), root length and diameter and
root sucrose content in the two seasons and purity percentage in the
first season, but it significantly decreased both root and sugar
yields/fad in the two seasons. The increase in root fresh weight, root
length and diameter might be due to less competition among plants
and also for the same reseason increasing ridge width allowed the
solar radiation to pass more among beet leaves that caused more
photosynthesis that increased sucrose content in root besides purity %.
These results are in harmony with those obtained by Abdou (2000),
Nassar (2001), Ahmed (2003), Tahsin and Halis (2004) and Fl-Bakary
(2006). '

2- Effect of hill spacing

Results in Table 2 cleared that increasing hill spacing from 20,
25 to 30 cm apart significantly increased root fresh weight plant, root
length and diameter as well as sucrose and purity % during the two
seasons and T.S.S. % in the second season only, but it significantly
decreased root yield (t/fad). The highest values of root fresh weight
(627.5 and 639.1 g/plant), root length (29.1 and 29.3 cm), root
diameter (9.98 and 10.01 cm), sucrose (19.6 and 19.7 %) and purity
(79.1 and 78.8 %) in the first and second seasons, respectively were
obtained from beet plants planted at 30 cm apart between hills.
Concerning T.S5.S. % character, the highest value (24.9 %) was
obtained in the first season by planting beet plants at 25 cm apart
between hills and (25.0 %) in the second season by planting beet
plants at 30 cm apart between hills. While, the highest values of root
yield (24.019 and 24.325 t/fad) in the first and second seasons,
respectively were resulted from beet plants planted at 20 cm apart



Table 2: Ro;nl weight, root leagth, root diameter, T.S.S., sucruse and purily percentages a5 well as root.and sugar yiclds

13 affccied by ridge width, hill spacing and nitrogen fertilizer levels in 200672007 aud 2007/2008 scasons.
Charsclers Root weight Roat leugih Roct diameier TSS. Sucrese Paity Sugar yicld
| (pfplant) cm) % . Root yicid (Ufed) (ied
Trealmenls | 2006/ | 200% . 2006/. 'ZIWWI 2006/ 2007/ | 08¢/ 2007/ W&/ | 2007 | 2006/ | 2007 | 200 | 2007 w00 | 200U
S 2007 2008 2007 2008 2007 2008 2007 2608 2097 20408 2007 2008 2007 2008 2007 2008
A- Ridge widih . : :
80 can 5511 557.2 278 219 9.28 . 9.28 24.9 ns 183 8.4 76.2 76.9 23479 | .722 | 4279 4345
100 cm 35972 | 611.6 28.9 29.1 9.52 9.93 242 244 19.1 19.2 78.7 786 | 20314 | 20.309 | 13.852 | 1.966
F. lcst . 0 0 . . . NS NS . v Q NS . . EE .
| D10 sagecing
20 cm 5100 | 5175 221 214 | 9.01 9.05 227 7 178 7.2 75.0 76.1 24.009 | 24325 | 4077 | 4.185
25cm 5850 | 596.6 28.8 28.7 9.66 9.76 249 24.8 19.5 9.4 782 +78.3 22.000 | 22.463 | 4243 4.354
30 cm 627.5 639.1 29.1 29.3 998 10.01 24.7 25.0 19.6 19.7 79.1 748 19.67¢ | 20008 | 3.X37 1.927
F.icst 0 O . 0 s 0 0 . . * . B 0 . . .
Lsd 5% 208 18.7 0.5 0.5 037 0.49 03 ] 04 03 03 1.0 0.761 0.709 0.116 0.0%%6
| C- Mitrogen festittzer fevel . : -

Gl kgNied | 530.8 | 3358 79 28.0 9.05 9.20 243 24.7 194 19.4 782 784 | 20278 | 20461 | 3911 | 1.941
80 kg Niled a80.0 5916 284 254 .61 9.63 24.1 243 187 18.8 774 7.6 22.417 | 22.524 | 4421 4.225
; 3‘;053 6416 6258 288 290 10.60 10.2¢ 234 35 180 18.1 76.7 7.1 23.295 | 23.811 | 4.166 4299
¥.lest . | (] [} 0 [ . ® . + . ] NS s » . .
lad5 % - 20.5 22.6 03 0.5 034 047 03 0.0 0.3 04 0.5 - 0.798 0.944 0.112 0.7
D- Intecactions ! .
AxD NS NS e . NS NS e 4 4 L NS NS NS NS . ¢
AxC. NS NS NS NS NS NS NE NS NS N3 N3 NS NS NS NS NS
BxC NS NS NS N3 NS | NS NS NS NS NS NS NS NS NS NS NS
AxDixC NS NS NS N3 NS NS NS NS NS NS NS NS NS NS NS NS ]

148" ATUL) XeTY 108" ATE 29" 0Ly
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between hills. The increase in root fresh weight, root length and
diameter caused by increasing hill spaces may be due to less
competition among plants. Similar results were obtained by Abdou
(2000), Hassanin (2001), Ahmed (2003) and El-Bakary (2006)
3- Effect of nitrogen fertilizer level

Relevant results revealed that nitrogen fertilizer levei had
significant effects on root fresh weight/plant, root length, root
diameter as well as root and sugar yields during the two seasons,
whereas, increasing nitrogen level from 60 to 80 to 100 kg/fad
resulted in significant gradual increases. The highest values of root
fresh weight (611.6 and 625.8 g/plant), root length (28.8 and 29.0 cm),
root diameter (10.0 and 10.0 cm), root yield (23.295 and 23.811 t/fad)
and sugar yield (4.166 and 4.299 t/fad) in the first and second seasons,
respectively, were obtained from beet plants fertilized by 100 kg
N/fad. On the other hand, decreasing nitrogen fertilizer levels from
100, 80 to 60 kg N/fad significantly increased T.S.S. % and sucrose
% during the two seasons and also significantly increased juice purity
percentage in the first season only. The highest values of T.S.S. (24.8
and 24.7 %) and sucrose (19 4 and 19.4 %) in the first and second
seasons, respectively and juice purity (78.2 %) in the first season were
resulted from beet plants fertilized with 60 kg /fad. The increase of
root fresh weight/plant, root length and root diameter obtained with
increasing nitrogen level up to 100 kg/fad may be due to the role of
nitrogen in encouragement of canopy growth which produced more
photosynthates translocated to roots. This mean good photosynthesis
and more dry matter production. These results are in agreement with
those reported by Jazefyova et al. (2004), El-Sayed (2005), Ismail and
Abo El-Ghait (2005), El-Geddawy et al. (2006) and Seadh et al.
(2007).
4- Effect of interactions

Results collected in Table 2 showed significant effects on root
length, T.S.S. %, sucrose % and sugar yield in both seasons resulted
from the interactions between ridge Wwidth and hill spacings. The
highest values of root length, T.S.S. % and sucrose %, were obtained
from planting sugar beet in ridge width 100 cm. and 30 cm. betwéen
hills in the two growing seasons as shown from results cleared in
Table 3. Howevér, the highest values of sugar yield were resulted
from planting sugar beet in ridge width of 86-cm and 25 cm. between



Table 3: Root length, T.S.8. %, sucrose % and sugar yield as affected by the interaction between ridge width and hill spacing in’

2006/2007 and 2907/2008 seasons.
Root length T.88. Sucrose Sagar yicld
Characlers (cn) % . % (red
_Treatments 2006/2007 2007/2008 2006/2007 2007/2008 2006/2007 2007/2008 200672007 2007/2008

20 cm 25.9 26.4 23.0 22.6 16.8 16.9 4.356 4.375
80 cm 25 cm 28.7 284 - 24.8 24.8 19.3 19.2 4516 4.644

30 cm 28.7 28.9 24.2 C 243 18.9 19.0 3.966 4.016

20 cm 282 283 22.4 - 22,7 17.2 17.6 3.798 3.995

100 cm 25 cm 28.9 29.1 250 - 24.8 19.7 19.6 4.049 4.064

30 cm 29.6 29.8 25.3 25.7 202 . 20.3 3.708 3.837

F. lest . . “ » . . . .
Lsd 5% 0.6 0.6 0.4 ' 07 06 0.5 0.165 0.136

15&83"A§un'xamos'mgzg-gﬁv- r
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hills in the two seasons. On the other side, the lowest values of root
length, T.S.S. % and sucrose % were produced from planting sugar
beet in ridge width of 80 cm. and 20 cm. between hills in both
scasons. While, the lowest values of sugar yield were realized from
planting sugar beet in ridge width of 100 cm. and 30 cm. between hills
in the two seasons.
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