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Abstract

Two field trials in a split plot design with four replications were
carried out at Sakha Research Station (Kafr El-Sheikh Governorate)
during 2001/2002 and 2002/2003 seasons to study the influence of
potassium and magnesium fertilization on yield and quality of two
sugar beet varieties. Each experiment consisted of 18-treatments
repesent two varieties (Pleno and Toro), and three potassium
sulfate (48% K;0) levels zero, 24 and 48 kg K,O/fed and three
magnesium sulfate (24% MgO) levels zero, 5 and 10 kg MgO/fed.
Varieties were assigned in main plots whereas the combinations
betewen fertilizer treatments were destributed in subplot.

The results showed that sugar beet variety Toro significantly
surpassed variety Pleno in root diameter, root fresh weight, top
and root yields (tons/fed) in the 2™ one.

Potassium fertilizer attained a significant difference in root
length, root diameter, root fresh weight, sucrose%, purity% and
top yield (tons/fed) in both seasons.

Morover, magnesium fertilizer produed a significant effect on
root length, diameter, root fresh weight, top and root yield in the
1% season.

The highest values of root (45.54 tons/fed) and sugar (8.34
tons/fed) yields resulted from the interaction between Toro variety,
fertilized by 5 kg MgO/fed and 24 kg K,O/fed in the 1* season and
(43.55 tons roots/fed) and (7.9 tons sugar/fed) resulted from the
interaction between Toro variety, fertilized with 5 kg MgO/fed and
48 kg K;Offed in the 2™ season., respectively.

INTRODUCTION

Sugar beet crop was introduced to Egypt as a complementary sugar crop to
bridge the gap of sugar production amounted to 0.6 million t/year. Potassium fertilizer
plays an important role in physiological processes in beet plants, where it improves
juice quality and sugar yield. Magnesium fertilizer is used in different levels of
fertilization to obtain the maximum yield and quality. Many investigations proved that
sugar beet yield and quality differed greatly by the applied levels of potassium and
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magnesium fertilizers. Bizik (1993) reported that a liquid fertilizer spray containing Mg
nitrate dumag, Ca, Mg nitrate or Mg nitrate + CaCl applied to sugar beet plants in
early july at 80 I/ha increased sugar contents. Denesova and Andres (1995) studied
the effects of K - Mg fertilizer Kamex granules, 200 kg K;O/ha and 30 kg MgO/ha and
Mg fertilizer Bittersalz, 2 applications of 2.6 kg MgO/ha on sugar beet plants. Results
showed that sugar beet plants were good affected regarding sugar yield. The
economic returns of Bittersalz fertilizer were higher than those resulted from Kamex
granules fertilizer application. Domska (1996) found that application of 60 kg MgO/ha
as soil application and foliar 2 kg MgO/ha to sugar beet plants gave the highest sugar
yield and sugar contents of sugar beet plants. El-Taweel (1999) In Egypt, found that
sugar beet varieties Top, Kawemira and Pleno did not differ significantly in dry weight
of leaves as well as top and sugar yields/fed, sucrose%, TSS% and purity%. The
variety Pleno was the highest one in this respect followed by Kawemira and Top in a
descending order. Also, she found that K application from 0 to 24 and 48 kg K;O/fed
and Mg application from 0 to 9 and 18 kg MgO/fed., significantly increased leaf area
index, root length, root diameter, fresh weight of sugar beet root, total soluble solids,
sucrose, purity percentages, root, top and sugar yield of sugar beet plants. Saif, Laila
(2000) tested four sugar beet varieties vii. Marcopoly, M 9680, M 9681 and Mito. She
found significant differences among varieties in root fresh weight, sucrose, purity and
root yield. Osman (2001) found that foliar spray sugar beet plants cv. Sultan with 50
and 250 ppm of K and 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 piants. Ismail et a/. (2002) found that sugar beet variety
Kawemira recorded the highest values of root fresh weight/plant and root yield t/fed.
Potassium affected significantly root fresh weight/plant, purity%, root and sugar yields
in both seasons, while sucrose% significantly responded only in the 1% season, while
the highest top yield was recorded by application of 24 kg K,O/fed. Osman et al.
(2003) found that sugar beet variety Toro surpassed the other two varieties in root
length and total soluble solids percentage. This work was intiated to investigate the
response of yield and quality of two sugar beet cvs to different level of K and Mg.

MATERIALS AND METHODS

Two field trials in a split plot design with four replications were carried out at
Sakha Research Station (Kafr EI-Sheikh Governorate) during 2001/2002 and
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2002/2003 seasons to study the influence of potassium and magnesium

fertilization on yield and quality of two sugar beet varieties. Each

experiment consisted of 18-treatments repesent two varieties (Pleno and Toro), and
three potassium sulfate (48% K,0) levels zero, 24 and 48 kg K;O/fed and three
magnesium sulfate (24% MgO) levels zero, 5 and 10 kg MgO/fed. Varieties were
assigned in main plots whereas the combinations betewen fertilizer treatments were
destributed in subplot.

Nitrogen fertilizer was applied in the form of Urea 46% nitrogen whereas
potassium and magnesium fertilizer were added in the form of potassium and
magnesium sulfate in two equal doses, the 1% application after thinning (45 days from
sowing) and the 2™ dose was applied two weeks later. A fixed dose of phosphours
(15 kg P,0s/fed) in the form of calcium superphosphate 15% P,0s at the rate of 30 kg
P,Os/fed was added at seed bed preparation. Sowing took place during the 1% week of
November while harvest was done 7 months later in both seasons. Plot size was 14 m?
(4 rows of 50 cm apart and 7 m in length). Distance between hills was 20 cm. The
examined sugar beet varieties were allocated in the main plots, meanwhile, the
combination between K and Mg levels were randomly distributed in the sub plots. The
previous crop was Rice 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 clay loam
containing 28.8 ppm available N, 16.38 ppm P and 420 ppm K*. The field was kept
free of weeds by pre-emergence herbicide (Pyrador 3 kg/fed).

Data recorded

At harvest, a sample of ten plants were taken at random to determine the

following characters:

I- Root traits

1. Root length (cm).

2. Root diameter (cm).

3. Root fresh weight (gm).
II. Juice quality

1. Sucrose% was determined according to Le Deccte (1927).
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2. Purity% was calculated according to Carruthers et a/. (1962).
Apparent purity % = Sucrose % x 100/TSS %.
IIL. Yield and yield components: At harvest plants of each plot for various
treatments were uprooted and topped to estimate:
1. Top yield (tons/fed).
2. Root yield (tons/fed).
3. Sugar yield (tons/fed) was calculated according to the following equation:
Sugar yield (tons/fed) = Root yield x sucrose %.

The collected data were statistically analyzed according to Snedecor and
Cochran (1981).

RESULTS AND DISCUSSIONS

I- Root traits
1. Root length (cm)

Results in Table (1) show that Toro variety produced higher root length (cm)
compared with Pleno with insignificant differences in both seasons.

This result is in line with those reported by El- Taweel (1999) and Osman et al.
(2003).

Results given in Table (1) reveale that root length (cm) was signifiicantly
affected by Mg-fertilizer in the 1%* season. Adding 10 kg MgO/fed surpassed zero and 5
kg MgO/fed by 1.91 cm, 0.63 cm in the 1% season and 1.27 cm, 0.36 cm in the 2™
season., respectively.This result concides with that reported by El- Taweel (1999).

Regarding the effect of potassium (K;0) fertilizer levels, results showed that
applying 48 kg K;O/fed increased the root length in both seasons compared with
check treatment and 24 kg K,Offed this increase amounted to 6.10 cm, 2.95 cm in the
1% season and 6.23 cm, 2.93 cm in the 2™ season., respectively. This increment was
significant in both seasons. This result is in line with that reported by El-Taweel
(1999).
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The interaction effect in the 2™ season appeared that the maximum root
length was 27.54 cm resulted from the interaction between variety Toro x 48 kg
K,O/fed in the 2™ season and MgO x KO in both seasons was 28.12 cm and 28.37 cm
recorded from 10 kg MgO/fed and 48 kg K,O/fed.

2. Root diameter (cm)

Results in Table (1) show that the differences between the studied varieties
was insignificant with respect to root diameter (cm) in the 1% season, however, Toro
variety significantly produced higher root diameter compared with Pleno in the 2™
season. This result is in line with that reported by El- Taweel (1999).

Concerning magnesium fertilizer effect on root diameter, results given show
that root diameter cm, was affected by the applied doses of Mg-significantly in the 1%
season amounted by adding 5 kg MgO/fed surpassed the other treatments by 13.11
and 12.95 cm., respectively. This result concides with that reported by El- Taweel
(1999).

Application of 48 kg K,O/fed produced thicker root diameter in the 1% season,
and 24 kg KO/fed in the 2™ season. The significant increase in root diameter
amounted to 13.57 cm in the 1% season and 13.45 cm in the 2™ seasons.,
respectively. This result is in agreement with those reported by El-Taweel (1999).

The interaction effect appeared that the maximum root diameter (13.46 cm)
was resulted from the interaction between variety Toro x 5 kg MgOQ/fed in the 1%

season.
3. Root fresh weight (g)

Results given in Table (2) indicate that Toro variety surpassed pleno in
relation to root fresh weight. The increase in root fresh weight was significantly in the

2nd season only. This result is in line with those reported by El- Taweel (1999), Saif
(2000) and Ismail et a/. (2002).
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Oncemore, the results obtained in Table (2) show that in the root fresh weight
was significantly affected by magnesium fertilizer in the 1% season. However,
application of 5 kg MgO/fed produced the highest value of root fresh weihght in both
seasons. This result concides with that reported by El- Taweel (1999).

In regard to the influence of KyO fertilizer treatments on root fresh weight,
data showed that root fresh weight was significantly affected by application of 48 kg
K,0/fed and 24 kg K,Offed attained the highest value of root fresh weight being
1407.1 g and 1394.8 g/plant in the 1% and 2™ season., respectively. This result
concide with that reported by El- Taweel (1999) and Ismail et a/ (2002).

Also, variety x magnesium interaction significantly affected root fresh weight
in the 1% season. The results showed that the highest root fresh weight 1396 g was
recorded by Toro and 5 kg MgO/fed in the 1% season.

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

Results in Table (2) show that Toro variety produced heavier top yield
(tons/fed) compared with Pleno with a significant differences in the 2" season. The
increase in top yield recorded by Toro over Pleno was 1.47% in the 2™ season. This
result is in line with that reported by Ismaii ef a/. (2002).

Oncemore, the results obtained in Table (2) show that top yield was
significantly affected by magnesium fertilizer in the 1% season, applying 5 kg MgO/fed.
produced the highest values of top yield in both seasons. This result concide with that
reported by Osman (2001).

Data in Table (2) show that K,O-fertilizer level gave significant effect on top
yield in both seasons. Application of 48 kg K,0O/fed recorded the highest values of top
yield (16.89) in the 1% season, meanwhile, 24 kg K,O/fed attained the highest values
of top yield (16.74) in the 2™ one., respectively. This result are in agreement with that
obtained by Osman (2001) and Ismail et a/. (2002).

Results indicated that top yield was significantly affected by the interaction
between variety x MgO in the 1% season. The heavier top yield being 16.75 tons/fed
was recorded with Toro variety and 5 kg MgO/fed in the 1% season.
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II. Juice quality
5. Sucrose %

The results in Table (3) indicate that there were insignificant influence on
sucrose% due to both of varieties and/or Mg fertilizer. This result is in line with that
reported by Saif, Laila (2000) (varietal effect) and Bizik (1993), Domska (1996), EI-
Taweel (1999) and Osman (2001) by applying Mg fertilizer.

Concerning, the effect of KO fertilizer levels data revealed that sucrose% was
significantly affected by the applied doses of K0 in both seasons. Application of 48 kg
K,Offed produced the highest value of sucrose% (17.65 in the 1% season) whereas,
application of 24 kg K;Offed was enough to attain the highest value of sucrose
(17.58% in the 2™ season), respectively. This result concide with that reported by El-
Taweel (1999), Osman (2001) and Ismail et a/. (2002). '

All interactions between the studies factors did not affect significantly the
sucrose% in both seasons.

6. Purity %

Data given in Table (3) show that neither sugar beet varieties not Mg fertilizer
insignificantly affected purity% in both seasons. This result concides with those
reported by Saif, Laila (20C0) and Ismail ef a/(2002) (varietal effect) and Bizik (1993),
Domska (1996), Ei- Taweel (1999) and Osman (2001) (Mg applying).

Results in Table (3) show that KO fertilization significantly affected purity% in
both seasons. Application of, 48 kg K,O/fed produced higher purity% compared with
check treatment and 24 kg K;O/fed. Adding of 48 kg K/fed increased values of
purity% 7.73 and 1.11% in the 1% season and 7.99 and 0.19% in the 2™ season.,
respectively. This result is in agreement with that reported by El- Taweel (1999),
Osman (2001) and Ismail et al. (2002).

All interaction between the studied factors did not affect significantly the
purity% in both seasons.

III. Yield and yield components
7. Root yield (tons/fed)

Data given in Table (4) cleare that Toro variety statistically surpassed Pleno

variety with respect to root yield (tons/fed) in the 2™ one,however, this influence was
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insignificantly in the 1% season. This result is in line with those reported
by Saif, Laila (2000) and Ismail et a/. (2002).

The effect of magnesium fertilizer on root yield appared a significant influence
in the 1% season on root yield. This result concides with that reported by Osman
(2001).

Regarding the effect of potassium fertilizer on root yield, it could be noted a
significantly increase in this trait in both seasons, application of 48 kg K,0O/fed attained
the highest value of root yield 42.21 in the 1% season whereas application of 24 kg
K0/fed attained the highest value of root yield 41.84 in the 2™ season., respectively.
This result is in line with that reported by El-Taweel (1999) and Osman (2001).

Results indicated that root yield was significantly affected by the interaction
between variety x MgO in the 1% season. The highest root yield was (41.88 tons/fed)
was recorded with Toro variety and 5 kg MgO/fed in the 1% season.

8. Sugar yield (tons/fed)

Neither sugar beet varieties nor magnesium fertilizer levels attained a
significant effect on sugar yield/fed. However, it could be noticed that application of 5
kg MgO/fed attained a negligible increase in sugar yield compared with check
treatment and/or 10 kg MgO/fed. This result is in line with that reported by Ismail ef
al, (2002) (varietal effect) and Denesova and Andres (1995), Domska (1996) and El-
Taweel (1999) and Osman (2001) (Mg applying).

Results given in Table (4) show that sugar yield was significantly affected by
the applied of K;O in both seasons. Application of 48 kg K;O/fed produced the highest
value of sugar yield 7.47 tons/fed in the 1% season whereas, application of 24 kg
K;0/fed produced the highest value of sugar yield 7.39 tons/fed in the 2" season.
This result concides with that reported by El- Taweel (1999), Osman (2001) and
Ismail et al (2002).

The various interactions between the studied factors did not affect
significantly the sugar yield in both seasons.
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