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ABSTRACT

Two field experiments were carried out at Kafr El-Hammam Research Station, Sharkia Governiorate
in 2008/2009 and 2009/2010 to study the effect of three nitrogen fertilizer levels (80, 100 and 120 kg
N/fed.) on yield and quality of three multigerm sugar beet varieties, i.e. Gloria, Sultan and Desprez poly.
Sugar beet varieties were planted by hand on the 1% week of November and harvest was after seven
months in both seasons. A split plot design in four replications was used where varieties Gloria, Sultan
and Desprez poly were allocated in the main plots while subplots were nitrogen fertilizer rates. The
results showed that:

1- Both sugar beet varieties and nitrogen fertilizer levels were significantly affected on some growth
characters [length, diameter (cm/plant) and fresh weight (g/plant) of roots], juice quality (total soluble
solids, sucrose and purity percentages), yields [top, root and sugar yields (ton fed.”)] and some
macronutrients % (nitrogen, phosphorus and potassium) in both seasons.

2- Sultan variety surpassed the other two varieties in root and sugar yields, and it recorded 38.77 and
35.96 (ton fed.? ) , respectively for root yield and 6.33 and 5.29 ( ton fed.™), respectively for sugar yield
in the 1% and 2™ seasons.

3- Application of (120 kg N/fed.) surpassed the other nitrogen fertilizer levels in root and sugar
yields, and recorded 39.97 and 37.26 (ton fed™), for root yield and 6.55 and 5.33 ( ton fed.™),
respectively for sugar yield in the 1 and 2™ scasons,

Under the conditions of this investigation, using the variety “Sultan” fertilized with 100 kg N/fed. is
recommended to obtain the maximum root and sugar yield tons fed™ .

Key words: Beta vulgaris L., nitrogen fertilizer, sandy reclaimed soils.

LINTRODUCTION and sugar yields. Badawi ez al. (2002) and Osman

All sugar beet genotypes (Beta vulgaris L) et al. (2003) in Egypt evaluated some sugar beet
cultivated in Egypt are imported from foreign  cultivars ie, Top, Lola, Pleno and Kawemira.
countries, so, it is preferable to evaluate them  They found that, Kawemira was superior in
under Egyptian conditions especially under newly  sucrose%, root, top and sugar yields ton/fed.
reclaimed soils to select the best suited ones.  Shalaby (2003), Azzazy (2004) and Abd El-Aal
Sugar beet growth is largely influenced by the  and Amal (2005) indicated that two multigerm
agronomic practices as crop stand and  sugar beet varieties, Beta poly 4, Ras poly and two
fertilization, especially in the newly reclaimed  monogerm varieties, Toro and Hilx were differed
soils which are characterized by low contents of  significantly in root length, sucrose%, root and
organic matter and nutrients, which ultimately  sugar yields. Also, they added that sugar beet
affect root and sugar yiclds. Some sugar beet  variety Ras poly' surpassed the other varieties in
genotypes have been promoted as high sugar  root length, purity%, sucrose%, yvields of root and
content penotypes and are adapted for early  sugar. Aly (2006), Azzazy et al. (2007) and El-
harvest. Aly (2000) and El-Geddawy et al. (2001)  Sheikh er al. (2009) showed that the evaluated
in Egypt, tested three sugar beet varieties Pleno,  sugar beet varieties varied significantly in root
Kawemira and Lola. They found that Lola  fresh weight, root and sugar yields, while root
surpassed the other two varieties in TSS%, root  length and diameter as well as sucrose and
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purity% did not differ significantly. Sugar beet
variety KW8-9422 gave the highest root and sugar
yields. Enan et al (2009) found that sugar beet
varieties viz Sumba, Pleno, Toro, Kawemira, Lola
and Farida differed significantly in all the studied
characters except TSS % in both seasoms. In
addition, insignificant differences were detected
among varieties in sugar yield in the 1% scason.
Farida variety gave the highest value in root
length, diameter and fresh weight and root yield.
On the other hand, Lola variety came the second
in sugar yield and quality parameters (TSS,
sucrose and purity %) after Sumba. Several
workers studied the effeci of nitrogen fertilizer on
sugar beet yield and quality. Shafika and Darwish
(2001) revealed that sucrose and juice purity %
were reduced linearly as N level was increased.
On the contrary, total soluble solids (TSS %) was
increased by increasing N level. Nemeat Alla
(2004) stated that applying 20, 40 and 60 kg N/fed
had no effect on sugar beet root length and
increasing N level to 140 kg/fed. did not affect
sucrose and TSS%. Abou Zeid and Osman (2005)
and Aly et al. (2009) found that the highest sugar
yield was obtained by adding 80 kg N /fed. While,
insignificant differences were recorded on TSS,
sucrose and purity% in both seasons.
Pytlarzkozicka (2005) found that an increase -of
nitrogen rate from 90 to 180 kg N /ha caused a
significant increase of average root mass, leaves
and dry matter yields, potassium and nitrogen
content in roots, but sugar content decreased. Abu
El-Fotoh and Aboun El-Magd (2006) found that the
highest root yields (34.26 and 33.89 ton/fed.) were
recorded when urea fertilizer was applied at 80 kg
N/fed. in the 1% and 2™ seasons, respectively.

The aim of this invesiigation was o cvaluate
the effect of nitrogen fertilizer levels on yield and
quality of some sugar beet cultivars under sandy
reclaimed soils.

2. MATERIALS AND METHODS
Two field experiments were carried out at
Kafr FEl-Hammam Research Station, Sharkia

Governorate in 2008/2009 and 2009/2010 1o study
the effect of three mineral nitrogen fertilizer levels
(80, 100 and 120 kg N/fed.) on yield and guality
of three multigerm sugar beet varieties; Gloria,
Sultan and Desprez poly. These varieties were
planted by hand on the 1% week of November and
harvested after seven months in both seasons. A
split plot design with four replications was used.
The varieties were allocated in the main plots,
while, nitrogen fertilizer levels were distributed at
random in subplots. Plot area was (21.60 m’
1/194/fed.) including six rows of 60 cm width, 20
cm between hills and 6 m long. During seed bed
preparation calcium super phosphate (15.5% P,0;)
was applied at the rate of. 30 kg P:0Os/fed.
Nitrogen fertilizer levels (80, 100 and 120 kg N
/ted.) were applied in the form of ammonium
nitrate (33.5% N) at four equal doses. The 1% one
was added after thinning and 15 days between the
other doses. Potassium sulfate (48% K;O) was
added at the rate of 36 kg KyQs /fed. after
thinning. Soil samples were taken before sowing
and were prepared for the determination of
physical and chemical soil properties according 1o

Page {1982) (Table 1).
The previous crop was maize in both seasons;
thereafter sceds were sown and irrigated

immediately. Other agricultural practices were
done as recommended by Sugar Crops Research
Institute.
2.1. Recorded data

Sugar beet plants of the two gunarded rows were up-
rooted, topped, weighed and a random sample of ten
roots was taken from each sub-plot to determine:
average root length and diameter (co/ plant),
average oot fresh weight (g/plant), total soluble
solids (T.5.5.%) which was determined by using
Hand  Refractometers, sucrose %  was
polarimetrically determined according to the
methods of Le-Docte (1927}, juice purity % which
was determined according to the following
equation : Juice purity % = (Sucrose% / total
sotuble solids%) x 100, top, root and sugar yields
(ton fed™), Sugar vield (ton fed ™) = root yield (ton

Table (1). Physical and chemical analyses of the experimental soil
Mechanical analysis ] Organic ‘
Season Sand % | Silt % | Clay % Soil texture | E.C ds/m | Soil pH* matterd CaCO,
2008/2009 | 6400 ! 23.00 | 13.00 Sandy 0.89 8.20 1.20 3.00
2009/2010 | 64.20 | 2270 | 13.10 Sandy .87 8.00 1.30 2.98
Season Soluble cations (meq/L) Soluble anions { ) Available nutrients(ppm/
Ca~ [Mg | Na | K | COy |HCOy|CIr| SO, | N P K
200820091 2.00 3.00 420 10191 0.00 | 037 [600) 3.02 | 1690 (22201 5530
200972010 2.11 3.02 397 1020 000 §| 069 1598 263 | 1642 [2133( 50.00

* Soil pH in 1:2.5 soil: water suspension
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fed™) x (sucrose % / 100) and Macro elements i.e.
nitrogen, phosphorus and potassiure % were
determined according to A.0.A.C. (1990).
Statistical analysis

Analysis of variance was made according to
the method described by Snedecor and Cochran
{1980). Least significant difference test (LSD) at
5% level of significance was used to compare
means.

3. RESULTS AND DISCUSSION
3.1. Effect of sugar beet varieties
3.1.1. Effect on root growth characters

The resuits given in Table (2) revealed that
the average of sugar beet root length and diameter
{cm), as well as the average of root fresh weight
(g/ plant) were significantly affected by the
studied sugar beet cultivars in both seasons. Sultan
variety surpassed the other two varieties in root
dimension and root fresh weight followed by
Disperz poly in both seasons.

These results are in harmony with those
found by Al ~Labbody (2003) and El-Geddawy et
al. (2006). The difference among the three sugar
beet varieties could be due to the variation in the
gene make-up and their response to the
environmental conditions.

3.1.2, Effect on juice quality

The resuits given in Table (2) indicate that
the differences among sugar beet cultivars in
sucrose, total soluble solid and purity % were
significant in the two secasons, except the
difference between Gloria and Disperz poly
varieties in purity% in thel® season and between
Sultan and Gloria varieties in sucrose and purity
% in the 2™ season. Sultan recorded the highest
values (16.49 and 14.70 %) of sucrose in the 1%
and 2™ seasons, respectively and the highest value
{21.48 %) of T.S.S in the 1" season and of purity
(79.05%) in the 2 season, whereas Desprez poly
variety was superior over the other two varieties in
purity (81.63 %) in the 1% season and in T.5.S
(19.87 %) in the 2™ season. This finding is in line
with that found by El-Geddawy ef al. (2006) who
found that Sultan variety recorded the highest
sucrose % compared with the other varieties in
both seasons.

3.1.3. Effect on Macro-nutrients composition of
beet root

The results in Table (3) reveal that the
evaluated verieties differed significantly in their
macro nutrient contents in both seasons, except
the difference between Sultan and Desprez poly
varieties in P% in the 1* scason and in K% in the
2™ season. Sultan recorded the highest values of

n

N% and P% in the 1¥ scason. While in the 2*

season Desprez poly variety gave the highest

value of N% as well as Gloria variety recorded the

highest P% and K%.

3.1.4. Effect on yieids of top, root and sugar
(tons fed™.)

The data in Table (3) show a significant
difference among the tested sugar beet cultivars in
top, roat and sugar yields in both seasons, except
the difference between Sultan and Desprez poly
varieties in root and sugar yields in both seasons
and in top yield in the 1™ season only; where
differences did not reach to the significant level.
Sultan overpassed the other two varieties for top,
root and sugar yields. The same trend was found
by Al-Labbody (2003) and El- Geddawy et. al
(2006). They reported that top, root and sugar
yiclds showed a marked variation among varieties.
Sultan was superior than the other varieties in
root and sugar yields,

3.2. Effect of nitrogen fertilizer levels
3.2.1. Effect on root growth characters

The data in Table (4) show that N- fertilizer
levels had significant effect on averages root
length, diameter and root fresh weight, in both
seasons. The highest values of root length,
diameter and fresh weight were obtained from 120
kg Nied. in the two seasons. Whereas, the lowest
vatues were obtained from applying 80 kg Nffed.
in both seasons, with insignificant differences
between 80 and 100 kg N/fed. for root length in
thel® season only. Raising N levels from 80 to
100 and from 100 to 120 kg N/fed. increased root
fresh weight by 2045 and 2544 g/plant,
respectively in the 1% season, corresponding to
44.11 and 45.11 gplant, respectively in the 2™
season (Table, 4). The increase in root dimension
could be due to stimulation effect of nitrogen on
building up new cells, cell division and cell
enlargement and also to the role of nitrogen in
encouraging plant uptake of the other elements
and activate accumuiation of carbohydrates, which
in turn enhanced root fresh weight per plant
{Zeinab ef al., 2000). These results are in line with
those of Ibrahim et gl. {2005), El- Sheref (2006),
Nemeat Alla er al. (2007), El- Geddawy ef al.
(2008) and El-Sarag (2009).
3.22. Effect on juice quality

Increasing N-level from 80 to 120 kg N/fed.
significantly increased T.S.8 % from 20.32
1020.82 %, in the 1" sesson and from 19.32 1o
19.48%, in the 2™ season, respectively.

Sucrose % was also increased by increasing N-
level from 80 to 120 kg N/fed. with insignificant
differences between 100 and 120 kg N/fed. in both



Table (2): Effect of sngar beet varieties on some root growth characters and juice quality % at
harvest in 2008/2009 and 2009/2010 seasons.

2008/2009
Characters Root growth characters Juice quality %
. Fresh Total
S:ag;::;:: ¢ (c:;;%;l; 9 (Ic);:;;?::) weight soluble Sucrose Purity
(g/plant) solids
Gloria 35.49 15.69 1176.67 19.59 15.51 79.41
Sultan 38.22 1832 1373.78 21.48 16.49 75.31
Desprez poly 36.90 17.09 1281.22 20.57 16.06 81.63
LSD 5% 0.90 (.85 90.10 0.65 0.15 2.30
2069/2010
Gloria 3147 14.30 107222 19.21 14.54 76.82
Suitan 34.02 16.85 1263.56 18.78 14.70 79.05
Desprez poly 33.06 15.89 1191.22 19.87 13.96 70.56
LSD 5% 0.66 0.55 52.50 0.13 0.20 3.00

Table (3):Effect of sugar beet varieties on top, root and sugar yields (ton fed™) and
macro element % in roots at harvest in 2008/2009 and 2009/2010 seasons.

2008/2009
Characters Macro elements % Yieids ( ton fed™)
Sugarbeet | N P K Top Root Sagar
Gloria 1.03 0.39 1.48 16.78 37.66 588
Sultan 1.08 0.46 1.52 18.57 - 38.77 6.33
Desprezpoly | 106 | 045 | 156 18.26 38.54 6.24
LSD 5% 0.01 0.02 0.03 .80 0.45 0.12
2009/2010
Gloria 1.10 0.48 154 15.27 33.95 4.56
Sultan 1.09 0.42 1.50 18.01 35.96 5.29
PDesprez poly 1.15 0.43 1.50 16.92 3527 514
LSD 5% 0.01 (.01 0.02 0.77 1.22 0.49

Table (4): Effect of nitrogen fertilizer levels on some growth characters of roots and
juice quality % at harvest in 2008/2009 and 2009/2010 seasons.

2008/2009
Characters Root growth characters Juice quality %
. . Fresh Total
levI:llstr.(iNig};:d.) L&gh D’?;Ster weight soluble | Sucrose | Purity
(g/plant) solids
80 36.54 16.74 1255.11 2032 15.57 7830
100 36.80 17.01 1275.56 2050 15.97 78.25
120 37.27 17.35 1301.60 20.82 16.51 79.82
LSD 5% 0.32 0.27 20.10 0.12 0.72 0.02
2009/2010
80 32.26 15.09 1131.22 19.32 13.54 70.57
100 32.84 15.68 117533 19.06 1448 78.67
120 33.44 16.28 1220.44 19.48 15.17 77.19
LSD 5% 0.12 0.16 22.15 0.11 0.70 3.35
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Table (5). Effect of pitrogen fertilizer ievels on top, root, and sugar yields (ton fed™) and
macro element % in roots at harvest in 2008/2009 and 2009/2010 seasons.

| 20082009
Characters Macro elements % Yields (ton fed ™)
N‘“&ﬁ,‘}:‘l‘z""'s N P K | Top | Reot | Sugar

80 1.02 0.41 1.50 17.56 35.30 5.50

100 1.03 0.47 1.49 17.84 39.70 6.40

120 1,11 0.43 1,58 18.20 | 39.97 6.55

LSD 5% 0.05 0.05 007 | 040 0.84 0.31
2009/2010

80 1.12 0.39 1.49 16.07 | 32.18 4.73

100 1,10 0.44 1.51 16.74 35.75 5.17

120 1.12 0.49 1.54 17.39 37.26 5.33

LSD 5% 0.01 0.03 0.02 0.37 1.11 0.23

seasons and between 80 and 100 kg N/fed. in the
1" season {Table 4). Increasing N-level from 80 to
120 kg N/fed. significantly increased purity %
from 78.30 1079.82 % in the 1% season and from
70.57 to 77.19 % in the 2™ season, respectively.
Insignificant decrease in purity % was found when
N fertilizer level was increased from 100 to 120
kg N/fed. in the 2* season. This may be due to the
increases of amino compound concentrations
caused by excessive uptake of nitrate late in the
season. These results agree with those recorded by
El- Sarag (2009). who reported that, increasing N
fertilizer rates from 60 up to 120 kg Nffed
increased T.S.S % and depressed sucrose and
purity percentages. The insignificant increase of
sugar (Table 4) may be due to (N) fertilizer
increase fraction of the sucrose % assimilate
entering the root that was used in growth at the
expense of that stored as sugar (Miiford and
Watson 1971).
3.2.3. Effect on Macro-nutrients composition of
beet root

The results in (Table 5} showed a significant
increase in nitrogen (N), phosphorus (P) and
potassium (K) percentages in the two seasons as
affected by increasing the levels of (N).
Application of 120 kg/fed. gave the highest (N
and K %) in both seasons, and P % in the 2™
season only, whereas, adding (100 kg N/fed.) gave
the highest P% in the 1* season. Such effect may
be due to that (N} dressing enhanced the uptake of
other elements which finally reflected in a better
growth (Zeinab et al., 2000). These results are in
accordance with those obtained by Abou Zeid and
Osman (2005) and Aly et al. (2009).
3.2.4. Effect on yields of top, root and sugar

{ton fed))

The results given in (Table 5) demonstrated

that top, root and sugar yields (ton fed™)
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significantly responded to the additional doses of
nitrogen NMed. with insignificant differences
between 100 and 120 kg N/fed. in the 1* seasons
while, in the 2™ season the differences between
100 and 120 kg N/fed. in top and root yields were
significant. The highest N- level (120 kg N/fed.)
increased root yield by 13.23 and 15.79% and
sugar yield by 19.09 and 12.68 % in the 1* and 2™
seasons, respectively as compared with the lowest
level (80 kg N/fed.).

The differences between 100 and 120 kg
N/fed. had insignificant effect on sugar yield tons/
fed. in both seasons, so that adding N-fertilizer
more than 100 kg N/fed. will not be of economic
value for maximizing sugar yield. These findings
are in agreement with those obtained by FI-
Geddawy et al. (2006}, Nemeat Alla et al. (2007},
Seadh (2008) and El- Sarag (2009). The increases
in root yield by increasing N-level may be due to
the role of nitrogen in accumulating
carbohydrates, translocated from leaves to roots
which in turn enhanced root fresh weight (Table
4) and finally root and sugar yields per unit area.

Table (6). Effect of interaction between sugar beet
varieties and nitrogen fertilizer levels on
sucrose, sugar yield (ton fed™) and
phosphorus% at harvest in 2009/2010

Season.
2009/2010 season
Sugarbeet varketicsx | Swero i:!"':f"r Phosph

nitrogen fertilizer levels se % ¥ M.{';"“ mq‘:s
Gloria x 80 kg N/fed. 1411 4.42 0.423
Gloria x 108 kg Nifed. 14.99 5,25 0.490
Glocia 1 120 kg N/fed. 1425 4.53 0.513
Suitan x 80 kg Nifed. 13.86 4.65 0.347
Soltan x 100 kg Nffed. 15.55 5.76 0.437
Saitan x 120 kg Nyfed. 15.73 578 0.383
Desprez poly x 80 kg Nffed. | 12.65 4.60 0.410
Desprez poly x100 kg Nifed, | 1420 5.11 (0.487
Pesprez poly x120 kg Nifed, [ 14.24 5.62 0.460
LSD 5% 097 1.40 0.05
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3.3. The interaction effect

The interaction between the studied varieties
and nitrogen fertilizer levels had a significant
effect on sucrose %, sugar yield (ton fed™) and P
% in the 2" season only (Table 6).

The highest values of sucrose % and sugar
yield (ton fed™) were obtained by using Sultan
variety and feriilized by N application at a level
120 kg N/fed.
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