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Abstract ’

Two field trials were carried out at Tamia, Fayium
Governorate in 2002/2003 and 2003/2004 growing seasons to
evaluate two multigerm sugar beet varieties viz Toro and Gloria
grown under three N levels (75, 100 and 125 kg N/fed) and
three levels of magnesium sulfate (zero, 4 and 8 kg MgO). The
two experiments were laid out in a split plot design with four
replications. Sugar beet varieties were allocated in the main
plots whereas the sub plots were assigned for the combinations
between fertilizers levels. The results showed that variety Gloria
surpassed variety Toro in root length, root fresh weight, top and
root yields in the 1% season only. Nitrogen fertilization at 100 kg
N/fed produced significantly higher values of root length, root
fresh weight and total soluble solids percentage in the 1%
season and 125 kg N/fed increased significantly sugar yield in
the same season; while 125 kg N/fed increased significantly
root diameter, root fresh weight, TSS % and top yield
(tons/fed) in the 2™ season and root yield (tons/fed) in both
seasons.

Magnesium sulfate fertilizer attained a significant
difference in root length, TSS %, root yield in the 1% season
and root fresh weight, sucrose %, purity % and sugar yield in
both seasons. Increasing the magnesium sulfate level up to 8 kg
MgO increased significantly root fresh weight, sucrose and
purity percentages as well as sugar yield in both seasons.
Meanwhlie, root length, TSS % and root yield were affected by
MgSO0, level in the 1% season. The highest value of root yield
(38.1 tons/fed) resulted from the interaction between Gioria
variety, fertilized with 125 kg N/fed and 8 kg MgO in the 2™
season, while the maximum sugar yield (6.78 tons/fed) resulted
from Toro variety, fertilized with 125 kg N and 4 kg Mg O in the
2" season.

INTRODUCTION

A strategic decision has been taken to increase the area planted with sugar
beet in Fayium Governorate as an attempt to narrow the gap in sugar commodity.
Tamia is a newly reclaimed farm in Fayium Governorate. Therefor, it was necessary to
test the performance of some multigerm sugar beet varieties under different levels of
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nitrogen (N) and magnesium sulfate (MgSO,) fertilization to obtain the maximum yield
and good quality. -

Kruger and Nowakowski (1995) obtained an increase in yield of roots (ton/fed)
and recoverable sugar with N dose up to 120 kg N/ha. Sugar content decreased with
increasing N doses. El-Shafai (2000) showed that increasing N level up to 92 kg N/fed
significantly increased root fresh weight (g/plant), root and sugar yields (ton/fed),
while sucrose % was decreased. He noticed that purity % Was not significantly
affected by the applied N levels. Ismail (2002) found that nitrogen levels affected
significantly root length (cm), diameter (cm) and root fresh weight (g/plant), root and
sugar yields (ton/fed) in both seasons. Otherwise, sucrose and purity % were not
affected by the used N levels.

El- Taweel (1999) in Egypt, found that sugar beet varieties Top, Kawemira and
Pleno did not differ significantly in sugar yield (tons/fed), sucrose, TSS and purity %.
The variety Pleno was the highest one in this respect followed by Kawemira and Top in
a descending order. Saif (2000) tested four sugar beet varieties viz. Marcopoly, M
9680, M 9681 and Mito. She found significant differences among varieties in root fresh
weight, sucrose, purity and root yield. Ismail (2002) found that sugar beet varieties did
not differ significantly in root length and diameter cm as well as sucrose and purity %
in both seasons, while they varied significantly in root fresh weight (g/plant), root and
sugar yields (ton/fed) in the 1% season only. Osman et a/. (2003) found that sugar
beet variety Toro surpassed the other two varieties in root length and total soluble
solids percentage.

El- Taweel (1999) In Egypt, found that Mg application from 0 to 9 and 18 kg
MgO/fed, significantly increased root length, root diameter cm, fresh weight of sugar
beet root sucrose, purity %, root, top and sugar yields (tons/fed). Osman (2001) found
that foliar spray sugar beet plants cv. Sultan with 50 and 250 ppm of Mg at 45, 75 and
105 days from sowing significantly improved top, root and sugar yield (tons/fed) and
total soluble solids, sucrose and purity percentages of sugar beet plants.

This work was carried out to investigate the effect of nitrogen and magnesium
fertilization on yield and quality of two sugar beet varieties.

MATERIALS AND METHODS

Two field trials were carried out at Tamia Research Station (Fayium
Governorate) in 2002/2003 and 2003/2004 growing seasons to evaluate vyield and
quality response of two sugar beet varieties viz Toro and Gloria (multigerm) to three N
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levels (75, 100 and 125 kg N/fed). and magnesium sulfate in three levels (zero, 4 and
8 kg MgO). Nitrogen fertilizer was applied in the form of Urea 46% N in two equal
doses, the 1% one was added after thinning 45 days from planting and the 2™ dose
was applied two weeks later. Phosphours fertilizer was applied in the form of calcium
superphosphate 15.5 % P,0s at the rate of 30 kg P,Os/fed, at seed bed preparation.
Magnesium sulfate fertilizer was applied in the form of magnesium sulphate (20 %
MgO) at the rate of zero, 4 and 8 kg MgO with the 1% N dose. Sowing took place
during the 1% week of November while harvest was done 7 months later in both
seasons. Treatments were distributed in a split plot design in four replications. Plot
size was 21 m? (6 rows of 50 cm apart and 7 m in length). Distance between hills was
20 cm. The tested sugar beet varieties were allocated in the main plots and fertilizers
levels were randomly distributed in the sub plots. The previous crop was maize in both
seasons. Other agricultural practices were done as recommended by Sugar Crops
Research Institute. The physical and chemical analysis of the upper 30 cm of soil of
the experimental site showed that the soil was sand clay loam containing 74 ppm
available N, 4 ppm available P, 0.28 meg/L of K* and 3 ppm available Mg.
Data recorded:

At harvest, a sample of ten guarded plants were taken at random to
determine the following characters:
I. Root traits at harvest: A sample of 5 plants was taken at random to
determine:
1. Root length (cm).
2. Root diameter (cm).
3. Root fresh weight (g/plant).
II. Juice quality:
4. Total soluble solids percentage (TSS %) was determined using hand refractometer.
5. Sucrose percentage which was determined according to Le Decote (1927).
6. Purity percentage which was calculated according to Carruthers et al. (1962).
Apparent purity % = Sucrose % x 100/TSS %.
III. Yield and yield components: At harvest plants of each plot for various
treatments were uprooted and topped to estimate:
7. Top yield (tons/fed).
8. Root yield (tons/fed).
9. Sugar yield (tons/fed) was calculated according to the following equation:
Sugar yield (tons/fed) = Root yield x sucrose %.
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The collected data were statistically analyzed according to Snedecor and
Cochran (1981).

1. Root traits at harvest:
1. Root length (cm)

Results in Table 1 show that Gloria variety gave taller root length (cm)
compared with Toro with a significant differences in the 1% season.

RESULTS AND DISCUSSION

Table 1. Effect of varieties, nitrogen and magnesium levels fertilizer on root length
(cm) during the two successive seasons 2002/2003 and 2003/2004.

Treatment Root length (cm) Root length (cm)
2002/2003 2003/2004
Varieties Nitrogen Magnesium Mean Magnesium Mean
(Kg MgO/fed) (Kg MgO/fed)
(Kg N/fed) zero 4 8 zero 4 8
75 24.10 | 24.43 | 25.23 | 24.59 | 26.20 | 28.28 | 26.53 | 27.01
Toro 100 26.70 | 27.40 | 28.30 | 27.47 | 27.00 | 26.62 | 31.33 | 28.32
125 26.43 | 27.63 | 28.67 | 27.58 | 27.67 | 30.20 | 28.50 | 28.79
Average 25.74 | 26.49 | 27.40 | 26.54 | 26.96 | 28.37 | 28.79 | 28.04
75 35.12 | 35.70 | 35.65 | 3549 | 32.43 | 31.63 | 31.67 | 31.91
Gloria 100 38.00 | 37.83 | 38.83 | 38.22 | 32.33 | 33.17 | 33.00 | 32.83
125 36.53 | 36.87 | 37.33 | 36.91 | 32.33 | 32.39 | 34.67 | 33.13
Average 36.55 | 36.80 | 37.27 | 36.87 | 32.37 | 32.40 | 33.11 | 32.63
75 29.61 | 30.07 | 30.44 | 30.04 | 29.32 | 29.96 | 29.10 | 29.46
N x Mg 100 32.35 | 32.62 | 33.57 | 32.84 | 29.67 | 29.89 | 32.17 | 30.58
125 31.48 | 32.25 | 33.00 | 32.24 | 30.00 | 31.30 | 31.58 | 30.96
Total average 31.15 | 31.64 | 32.34 | 31.71 | 29.66 | 30.38 | 30.95 | 30.33
L S D at 5% level:
Varieties (V) 311 N.S
Nitrogen (N) 1.32 N.S
Magnesium (Mg) 0.36 N.S
VxN N.S N.S
V x Mg 0.50 N.S
N x Mg N.S N.S
VxNxMg N.S N.S

The increase in root length (cm) recorded by Gloria over Toro were 38.90 % in

the 1% season and 16.37% in the 2™ season. This result is in line with those reported
by Ismail (2002) and Osman et a/. (2003).
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The effect of nitrogen fertilizer levels, data revealed that root length (cm) was
significantly increased in the 1% season. Adding 100 kg N/fed surpassed 75 and 125 kg
N/fed by 2.80 and 0.60 cm., respectively. This result concide with those reported by
Ismail (2002).

Regarding the effect of Mg fertilizer levels, results showed that applying 8 kg
MgO/fed increased the root length in both seasons compared with check treatment
and/or 4 kg MgO/fed by 1.19 and 0.70 cm in the 1¥ season and 1.29 and 0.57 cm in
the 2™ season, respectively. This increment was significant in the 1% season only. This
result concide with that reported by El-Taweel (1999).

The interaction effect in the 1% season appeared that the statistical maximum
root length was 38.83 cm resulted from the interaction between variety Gloria and 8
kg MgO/fed under addition of 100 kg N/fed.

2. Root diameter (cm)

Results in Table 2 show that Gloria variety insignificant gave higher root

diameter compared with Toro in the 1% season.

Table 2. Effect of varieties, nitrogen and magnesium levels fertilizer on root diameter
(cm) during the two successive seasons 2002/2003 and 2003/2004.

Treatment Root diameter (cm) Root diameter (cm)
2002/2003 2003/2004
Varieties Nitrogen Magnesium Mean Magnesium Mean
(Kg MgO/fed) (Kg MgO/fed)
(Kg N/fed) zero 4 8 zero 4 8
75 18.27 | 12.93 | 15.73 | 15.64 | 15.37 | 15.85 | 17.37 | 16.19
Toro 100 16.20 | 15.57 | 16.53 | 16.10 | 16.83 | 18.82 | 17.83 | 17.83
125 15.60 | 15.80 | 16.87 | 16.09 | 17.50 | 18.70 | 17.67 | 17.96
Average 16.69 | 14.77 | 16.38 | 15.94 | 16.57 | 17.79 | 17.62 | 17.33
75 15.35 | 15.90 | 15.82 | 15.69 | 16.27 | 14.13 | 14.83 | 15.08
Gloria 100 18.16 | 18.07 | 18.73 | 18.32 | 16.83 | 16.00 | 17.17 | 16.67
125 16.70 | 17.07 | 17.50 | 17.09 | 16.17 | 18.23 | 17.50 [ 17.30
Average 16.74 | 17.01 | 17.35 | 17.03 | 16.42 | 16.12 | 16.50 | 16.35
75 16.81 | 14.42 | 15.78 | 15.67 | 15.82 | 14.99 | 16.10 | 15.64
N x Mg 100 17.18 | 16.82 | 17.63 | 17.21 | 16.83 | 17.41 | 17.50 | 17.25
125 16.15 | 16,43 | 17.18 | 16.59 | 16.83 | 18.46 | 17.58 | 17.63
Total average 16.71 | 15.89 | 16.86 | 16.49 | 16.49 | 16.95 | 17.06 | 16.84
LS D at 5% level:
Varieties (V) N.S N.S
Nitrogen (N) N.S 1.30
Magnesium (Mg) N.S N.S
VxN N.S N.S
V x Mg N.S N.S
N x Mg N.S NS

VxNxMg N.S N.S
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Toro variety gave higher root diameter compared with Gloria in the 2™
season. This result is in line with that reported by Ismail (2002).

The effect of nitrogen fertilizer level on root diameter was significant in the 2™
season, adding 125 kg N/fed surpassed the other treatments by 1.99 and 0.38 cm.,
respectively. This result concide with those reported by Ismail (2002).

Application of 8 kg MgO/fed produced thicker root diameter, compared with
zero application and 4 kg MgO/fed in both seasons. The insignificant increase in root
diameter was 0.15, 0.97 cm in the 1% season and 0.57, 0.11 cm in the 2™ season.,
respectively. This result concide with that reported by El-Taweel (1999).

All interactions among the studied factors did not significant affectly root
diameter in both seasons.

3. Root fresh weight (g/plant)

Results in Table 3 indicate that Gloria variety gave heavier root fresh weight
compared with Toro with a significant difference in the 1 season. The increase in root
fresh weight recorded by Gloria over Toro were 14.83 % in the 1 season. This result
is in line with those reported by Saif (2000) and Ismail (2002).

Table 3. Effect of varieties, nitrogen and magnesium levels fertilizer on root fresh
weight (g/plant) during the two successive seasons 2002/2003 and

2003/2004
Treatment Root fresh weight (g/plant) Root fresh weight (g/plant)
2002/2003 2003/2004
Varieties Nitrogen Magnesium Mean Magnesium Mean
(Kg MgOffed) (Kg Mgg%)
(Kg N/ffed) zero 4 8 zero 4 8
75 $45.0 970.0 1030.0 981.7 1152.5 1188.8 1202.5 | 1181.3
Toro 100 1115.0 1167.0 12400 | 1174.2 1262.5 | 1311.3 1337.5 1303.8
125 1095.0 1185.0 1265.0 1181.7 | 1312.5 | 1352.5 1325.0 1330.0
Average 1051.7 | 1107.5 1178.3 1112.5 | 1242.5 | 1284.2 1288.3 1271.7
75 1151.0 1192.0 1186.0 | 1176.8 | 1045.0 1060.0 1112.5 1072.5
Gloria 100 1362.0 1355.0 1405.0 | 1374.1 1137.5 1200.0 1237.5 1191.7
125 1252.0 | 1280.0 | 1312.0 | :281.6 | 1212.5 | 1267.0 | 1312.5 | 1264.0
Average 12553 | 1275.8 | 1301.3 | 1277.5 | 1131.7 | 1175.7 | 1220.8 | 1176.1
75 1048.3 | 1081.3 | 1108.3 | 1079.3 | 1098.8 | 11244 | 1157.5 | 1126.9
Nx Mg 100 1238.6 1261.3 1322.5 1274.1 1200.0 1255.6 1287.5 1247.7
125 1173.6 1232.5 -| 1288.8 1231.6 1262.5 1309.8 | 1318.8 1297.0
Total average 1153.5 1191.7 | 1239.8 1195.0 1187.1 1230.0 | 1254.6 1223.9
LS D at 5% level:
Varieties (V) 136.77 NS
Nitrogen (N) 88.23 53.24
Magnesium (Mg) 26.11 22.16
VXN N.S N.S
Vx Mg 36.93 NS
Nx Mg NS NS

VxNxMg N.S N.S
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Oncemore, the results obtained in Table 3 show that in the root fresh weight
was significant affected by nitrogen fertilizer in both seasons. Application of 100 kg
N/fed gave the highest value of root fresh weight 1274.1 g in the 1% season, but
application of 125 kg N/fed gave the highest value of root fresh weight (1297 g) in the
2™ season. This result concide with those reported by El Shafai (2000) and Ismail
(2002). .
With regard to the influence of Mg fertilizer treatments on root fresh weight,
the data show that root fresh weight was significant by affected by Mg fertilizer in both
seasons. Application of 8 kg MgO/fed produced the highest values of root fresh weight
(1239.8 g) in the 1% season and (1254.6 g) in the 2" season. This result concide with
that reported by El-Taweel (1999).

Also, variety x magnesium interaction significantly affected root fresh weight in
the 1% season. The results showed that the highest root fresh weight 1405 g was
recorded by Gloria and 8 kg MgO/fed under addition of 100 kg N/fed in the 1% season.

II. Juice quality:
1. Total soluble solids percentage (TSS %)

The results indicated that there were insignificant effect on TSS % due to the
varieties combination between the study factors. This result is in line with those
reported by El-Taweel (1999) and Osman et al. (2003).

Table 4. Effect of varieties, nitrogen and magnesium levels fertilizer on total soluble
solids (TSS %) during the two successive seasons 2002/2003 and

2003/2004.
Treatment Total soluble solids % Total soluble solids %
2002/2003 2003/2004
Varieties Nitrogen Magnesium Mean Magnesium Mean
(Kg MgO/fed) (Kg MqO /fed)
(Kg N/fed) zero 4 8 zero 4 8
75 17.96 | 18.20 | 18.74 | 18.30 | 19.93 | 19.88 | 20.72 | 20.18
Toro 100 19.76 | 20.24 | 20.86 | 20.29 | 21.27 | 21.04 21.63 | 21.31
125 19.58 | 20.40 | 21.12 | 20.36 | 21.50 | 21.77 | 21.98 | 21.75
Average 19.10 | 19.61 | 20.24 | 19.65 | 20.90 | 20.90 | 21.44 | 21.08
75 19.33 | 19.74 | 19.70 | 19.59 | 19.86 | 18.00 | 18.48 | 18.78
Gloria 100 2132 | 21.21 | 21.90 | 2147 | 18.71 | 19.29 | 19.63 | 19.21
125 20.31 | 20.54 | 20.86 | 20.57 | 19.40 | 19.90 | 20.32 | 19.87
Average 20.32 | 20.50 | 20.80 | 20.55 | 19.32 | 19.06 | 19.48 | 19.29
75 18.65 | 18.97 | 19.22 | 18.95 | 19.89 | 18.94 | 19.60 | 19.48
N x Mg 100 20.54 | 20.72 | 21.38 | 20.88 | 19.99 | 20.16 | 20.63 | 20.26
125 19.94 | 2047 | 20.99 | 20.47 | 20.45 | 20.84 | 21.15 | 20.81
Total average 19.71 | 20.05 | 20.53 | 20.10 { 20.11 | 19.98 | 20.46 | 20.18
L S D at 5% level:
Varieties (V) N.S N.S
Nitrogen (N) 0.91 0.86
Magnesium (Mg) 0.25 N.S
VxN N.S N.S
Vx Mg 0.35 N.S
N x Mg N.S N.S

VxNx Mg N.S N.S
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Concerning, the effect of nitrogen fertilizer, the results in Table 4 indicate that
100 kg N/fed significantly increased TSS % compared with 75 and 125 kg N/fed in the
1% season, but 125 kg N/fed significant increased TSS % compared with 75 and 100
kg Nffed in the 2™ season. This result held good through out the two growing
seasons. The results indicate that 100 kg N/fed increased TSS % by 1.93 and 0.41 %
in the 1% season, but 125 kg N/fed increases of TSS % were 1.33 and 0.55 % in the
2" season, respectively. This result concide with those reported by Kruger and
Nowakowski (1995).

Regarding the effect of Mg fertilizer, the results showed that applying 8 kg
MgO/fed increased TSS % in both seasons, compared with check treatment and/or 4
kg MgO/fed. This increment was significant in the 1% season only. This result concide
with those reported by El- Taweel (1999) and Osman (2001).

Moreover, variety and magnesiun interaction insignificant affected TSS % in
the 1% season. The highest value of TSS % 20.80 was recorded by Gloria variety and 8
kg MgO/fed.

2. Sucrose %

The results indicated that there were insignificant effect on sucrose% due to
the varieties combination between the study factors. This result is in line with those
reported by El-Taweel (1999), Saif (2000) and Ismail (2002).

Table 5. Effect of varieties, nitrogen and magnesium levels fertilizer on sucrose
percentage during the two successive seasons 2002/2003 and 2003/2004.

Treatment Sucrose % Sucrose %
2002/2003 2003/2004
Varieties Nitrogen Magnesium Mean Magnesium Mean
(Kg MgO/fed) (Kg MgOy/fed)
(Kg N/fed) zero 4 8 zero 4 8
75 13.88 | 15.11 | 1533 | 14.77 | 14.85 | 14.80 | 1597 | 15.21
Toro 100 1434 | 15.16 | 16.11 | 1520 | 14.86 | 15.62 | 16.88 | 15.79
125 14.83 15.32 | 17.03 15.73 15.75 16.69 16.56 | 16.33
Average 14.35 | 1519 | 16.16 | 15.23 | 15.15 | 15.70 | 16.47 | 15.78
75 1492 | 1532 | 16.29 | 15.51 | 14.11 | 14.25 | 15.73 | 14.70
Gloria 100 15.57 | 16.13 | 16.48 | 16.06 | 13.63 | 14.20 | 15.55 | 14.46
125 16.22 16.46 16.78 | 16.49 | 12.65 15.15 14.24 14.01
Average 15.57 | 1597 | 16.51 | 16.02 | 1346 | 14.53 | 15.17 | 14.39
75 1440 | 15.22 | 1581 | 15.14 | 1448 | 14.52 | 15.85 | 14.95
Nx Mg 100 14.96 15.64 16.30 15.63 14.24 | 14.91 16.21 15.12
125 15.53 15.89 16.91 16.11 14.20 15.92 15.40 15.17
Total average 14.96 | 1558 | 16.34 | 15.63 | 14.31 | 15.12 | 15.82 | 15.08
L S D at 5% level:
Varieties (V) N.S N.S
Nitrogen (N) N.S N.S
Magnesium (Mg) 0.46 0.36
VxN N.S N.S
Vx Mg N.S N.S
N x Mg N.S 0.63

VxNxMg NS N.S
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Regarding the influence of nitrogen fertilizer treatments on sucrose %, the
data show that sucrose % was insignificant affected by N fertilizer in both seasons.
Application of 125 kg N/fed gave the highest values of sucrose % (16.11 and 15.17 in
both seasons, respectively). This result concide with those reported by Kruger and
Nowakowski (1995), El-Shafai (2000) and Ismail (2002).

Concerning, the effect of.Mg fertilizer levels, data revealed that sucrose % was
significant affected by the applied doses of Mg in both seasons. Application of 8 kg
MgO/fed resulted the highest values of sucrose % (16.34 and 15.82 in both seasons,
respectively )This result concide with those reported by El-Taweel (1999) and Osman
(2001).

Moreover, N x Mg interaction significantly affected sucrose % in the 2™
season. The highest value (16.21) of sucrose % was recorded by 100 kg N/fed and 8
kg MgO/fed.

3. Purity %

The presented data in Table 6 show that the difference between the examined
varieties was insignificant Gloria variety gave higher purity % in both seasons. This
result concide with those reported by Saif (2000) and Ismail (2002).

Table 6. Effect of varieties, nitrogen and magnesium levels fertilizer on purity
percentage during the two successive seasons 2002/2003 and 2003/2004.

Treatment Purity % Purity %
2002/2003 2003/2004
Varieties Nitrogen Magnesium Mean Magnesium Mean
(Kg MqO/fed) (Kg MgO/fed)
(Kg N/fed) zero 4 8 zero 4 8
75 77.33 | 83.12 | 81.68 | 80.71 | 74.71 74.36 | 77.15 | 75.41
Toro 100 72.71 | 75.09 | 77.15 | 74.98 | 69.79 | 74.26 | 78.12 | 74.06
125 75.67 | 75.20 | 81.47 | 77.45 | 73.71 | 76.86 | 75.67 | 75.41
Average 75.24 | 77.80 | 80.10 | 77.7% | 72.74 | 75.16 | 76.98 | 74.96
75 77.32 | 77.80 | 83.12 | 79.41 | 71.59 | 79.74 | 85.63 | 78.98
Gloria 100 73.58 | 76.82 | 75.55 | 75.31 | 73.45 | 73.97 | 79.56 | 65.66
125 80.3¢ | 80.12 | 80.80 | 80.42 | 65.33 | 76.31 | 70.05 | 70.56
Average 77.08 | 78.25 | 79.82 | 78.38 | 70.12 | 76.67 | 78.41 | 75.07
75 77.33 | 80.46 | 8240 | 80.06 | 73.15 | 77.05 | 81.39 | 77.20
Nx Mg 100 73.15 | 75.95 | 76.35 | 75.15 | 71.62 | 74.11 | 78.84 | 74.86
125 78.01 | 77.66 | 81.13 | 78.93 | 69.52 | 76.58 | 72.86 | 72.99
Total average 76.16 | 78.02 | 79.96 | 78.05 | 71.43 | 75.92 | 77.70 | 75.01
LS D at 5% level:
Varieties (V) N.S N.S
Nitrogen (N) N.S N.S
Magnesium (Mg) 2.82 2.75
VXN N.S N.S
V x Mg N.S N.S
N x Mg N.S N.S

VxNx Mg N.S N.S
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The results indicated that there were insignificant effect of purity % due to
nitrogen fertilizer between the studied factors. This result is in line with those reported
by El-Shafai (2000) and Ismail (2002).

Results in Table 6 show that 8 kg MgO/fed produced higher purity %
compared with zero application and 4 kg MgO/fed in both seasons. The increase in
purity % were 3.80 and 1.94 in the 1% season and 6.27 and 1.78 in the 2™ season,
respectively. This result concide with those reported by El-Taweel (1999) and Osman
(2001).

All interaction between the studied factors did not affect significant on purity %

in both seasons.

III. Yield and yield components:
1. Top yield (tons/fed)

Results in Table 7 show that Gloria variety gave higher top yield (ton/fed)
compared with Toro with a significant differences in the 1% season. The increase in top
yield recorded by Gloria over Toro was 7.88 % in the 1% season. This result is in line
with those reported by Ismail (2002).

Table 7. Effect of varieties, nitrogen and magnesium levels fertilizer on top yield
(ton/fed) during the two successive seasons 2002/2003 and 2003/2004

Treatment Top yield (tons/fed) Top yield (tons/fed)
2002/2003 2003/2004
Varieties Nitrogen Magnesium Mean Magnesium Mean
(Kg MgO/fed) (Kg MqO/fed)
[\)) (Kg N/fed) zero 4 8 zero 4 8
75 17.82 | 16.81 | 15.71 | 16.78 | 16.46 | 16.98 | 17.18 | 16.88
Toro 100 16.93 | 16.68 | 17.71 | 17.11 | 18,69 | 18.0" | 1843 | 18.39
125 15.64 | 19.26 | 17.69 | 17.53 | 19.03 | 18.62 , 18.23 | 18.63
Avera 16.80 | 17.58 | 17.04 17.14 | 18.06 | 17.88 | 17.95 17.96
75 17.44 | 19.67 | 16.95 | 18.02 | 18.56 | 17.14 | 15.89 | 17.19
Gloria 100 18.43 | 18.97 | 19.02 | 18.81 | 16.25 | 18.14 | 17.68 | 17.35
125 17.89 | 19.27 | 18.75 18.64 | 18.65 18.10 19.72 18.83
Average 17.92 { 1931 18.24 18.49 | 17.82 | 17.78 17.77 17.79
75 17.63 | 18.24 | 16.33 | 1740 | 17.51 | 17.05 | 16.54 | 17.03
N x Mg 100 17.68 | 17.83 | 18.37 | 17.96 | 1747 | 18.08 | 18.06 | 17.87
125 16.77 | 19.26 | 18.22 | 18.08 | 18.84 | 18.36 | 18.98 | 18.73
Total average 17.36 | 1844 | 17.64 | 17.81 | 1794 | 17.83 | 17.86 | 17.88
LS D at 5% level:
Varieties (V) 111 N.S
Nitrogen (N) N.S 0.70
Magnesium (Mg) N.S N.S
VxN N.S N.S
VxMg N.S N.S
N x Mg N.S N.S

VxNx Mg N.S N.S
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Once more, the results obtained in Table 7 show that top yield was
significantly increased in the 2" season by nitrogen fertilizer, the highest level of N
fertilizer recorded the highest values of top yield was 18.08 and 18.73 ton/fed in both
seasons, respectively. This result concide with those reported by El-Shafai (2000) and
Ismail (2002).

Results in Table 7 show that Mg fertilizer level gave insignificant effect on top
yield in both seasons. This result concide with those reported by El-Taweel (1999) and
Osman (2001).

All interactions between the studied factors showed no effect on top yield in
both seasons.

2. Root yield (tons/fed)

Results in Table 8 show that Gloria variety gave higher root yield (ton/fed)
with Toro with a significant difference in the 1% seasons. The increase in root yield
recorded by Gloria over Toro was 2.91 ton/fed in the 1% season. This result is in line
with those reported by Saif (2000) and Ismail (2002).

Table 8. Effect of varieties, nitrogen and magnesium levels fertilizer on root yield
(tons/fed) during the two successive seasons 2002/2003 and 2003/2004.

Treatment Root yield (tons/fed) Root yield (tons/fed)
2002/2003 2003/2004
Varieties Nitrogen Magnesium Mean Magnesium Mean
(Kg MgO/fed) (Kg MgO/fed)
(Kg N/fed) zero 4 8 zero 4 8
75 28.35 | 32.44 | 33.23 | 31.34 | 34.58 | 33.33 | 36.08 | 34.66
Toro 100 33.45 | 35.03 | 37.20 | 35.23 | 37.54 | 39.3¢4 | 37.13 | 38.00
125 32.85 | 35.55 | 37.95 | 3545 | 36.71 | 40.58 | 36.09 | 37.79
Average 31.55 | 34.34 | 36.13 | 34.01 | 36.28 | 37.75 | 36.43 | 36.82
75 3255 | 35.78 | 35.60 | 34.64 | 29.68 | 31.80 | 3571 | 32.40
Gloria 100 36.54 | 38.65 | 38.49 | 37.89 | 34.13 | 33.00 | 34.13 | 33.75
125 38.90 | 38.40 | 37.38 | 38.23 | 36.38 | 38.01 | 38.71 | 37.70
Average 36.00 | 37.61 | 37.15 | 36.92 | 33.39 | 34.27 | 36.18 | 34.62
75 30.45 | 34.11 | 3441 | 32.99 | 32.13 | 32.57 | 35.89 | 33.53
Nx Mg 100 3499 | 36.84 | 37.84 | 36.56 | 35.83 | 36.17 | 35.63 | 35.88
125 35.88 | 36.98 | 37.66 | 36.84 | 36.54 | 39.29 | 37.40 | 37.74
Total average 33.77 | 35.97 | 36.64 | 3546 | 34.84 | 36.01 | 3631 | 35.72
LS D at 5% level:
Varieties (V) 2.29 N.S
Nitrogen (N) 2.75 2.76
Magnesium (Mg) 1.81 N.S
VXN N.S N.S
Vx Mg N.S N.S
N x Mg N.S N.S

Vx NxMg N.S N.S
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The effect of nitrogen fertilizer levels on root yield was significant in both
seasons. Adding, 125 kg N/fed surpassed 75 and 100 kg N/fed by 11.67, 0.70% in the
1% seasons and 12.56, 5.18% in the 2™ season., respectively. This result concide with
those reported by Kruger and Nowakowski (1995), Ei-Shafai (2000) and Ismail (2002).

Regarding the effect of Mg fertilizer, results showed that applying 8 kg
MgO/fed increased root yield in both seasons. This increment was significant in the 1%
season only. This result is in line with those reported by El-Taweel (1999) and Osman
(2001).

All interaction between the studied factors did not affect significantly on root
yield in both seasons.

3. Sugar yield (tons/fed)

The results in Table 9 indicate that there were no significance effect on sugar
yield due to examined varieties in both seasons. This result is in kne with those
reported by El-Taweel (1999) and Ismail (2002).

Table 9. Effect of varieties, nitrogen and magnesium levels fertilizer on sugar yield
(tons/fed) during the two successive seasons 2002/2003 and 2003/2004

Treatment Sugar yield (tons/fed) Sugar yield (tons/fed)
2002/2003 2003/2004
Varieties Nitrogen Magnesium Mean Magnesium Mean
(Kg MgO/fed) (Kg MgO/fed)
(Kg N/fed) zero 4 8 zero 4 8
75 3.93 4.89 5.06 4.63 5.14 4.99 5.75 5.29
Toro 100 4.81 5.33 5.99 5.38 5.61 6.17 6.34 6.04
125 4.86 5.44 6.44 5.58 5.78 6.78 5.96 6.17
Average 4.54 5.22 5.83 5.20 5.51 5.98 6.02 5.84
75 4.85 5.50 5.82 5.39 4.19 4.53 5.61 4.78
Gloria 100 5.66 6.25 6.35 6.09 4.65 4.70 5.30 4.88
125 6.31 6.30 6.26 6.29 4.60 5.76 5.53 5.30
Average 5.61 6.02 6.15 5.92 4.48 4.99 5.48 4.99
75 4.39 5.20 5.44 5.01 4.66 4.76 5.68 5.04
N x Mg 100 5.24 5.79 6.17 5.73 5.13 5.43 5.82 5.46
125 5.59 5.87 6.35 5.94 5.39 6.27 5.74 5.74
Total average 5.07 5.62 5.99 5.56 5.00 5.49 5.75 5.41
LS D at 5% level:

Varieties (V) N.S N.S
Nitrogen (N) 0.59 N.S
Magnesium (Mg) . 0.28 0.34
VXN N.S N.S
Vx Mg 0.40 N.S
N x Mg N.S 0.59

VxNxMg NS . N.S
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Regarding the effect of nitrogen fertilizer, results show that applying 125 kg
N/fed increased the sugar yield in both seasons compared with 75 and 100 kg N/fed
by 0.93 and 0.21 tons/fed in the 1% season and 0.70 and 0.28 tons/fed in the 2
season, respectively. This increment was significant in the 1% season only. This result
concide with those reported by El-Shafai (2000) and Ismait (2002).

Once more, the results obtained in Table 9 show that sugar yield was
significantly by affected by the applied doses Mg in both seasons. Application of 8 kg
MgO/fed gave the highest values of sugar yield 5.99 ton/fed in the 1% season and 5.75
ton/fed in the 2™ season, respectively. This result concide with those reported by El-
Taweel (1999) and Osman (2001).

Results indicated that sugar vyield was significant affected by the interaction
between variety x Mg in the 1% season. The highest sugar yield was 6.35 ton/fed
recorded with Gloria variety and 8 kg MgO/fed in the 1% season under addition of 100
kg N/fed. While, the interaction between N x Mg significant affected sugar yield in the
2™ season, the highest sugar yield (6.27 ton/fed) was recorded with 125 kg N/fed and
4 kg MgO/fed in the 2 season.
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