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ABSTRACT

Two field experiments were carried out during 2015/16 and 2016/17
growing seasons at Sidy Ghazy , Kafr El-Sheikh Governorate (31°06" 42"N,
30°56'45"E, 17 m a.s.l) Egypt, to study the yield and quality characteristics of
sugar beet plant as affected by potassium ,bio and mineral nitrogen fertilizer
under North Delta conditions. A spilt plot design with three replication was used.
The main plots were randomly assigned to the three potassium fertilizer rates
(24, 48 and 72 kg K, Of/fed) whereas the five bio and mineral nitrogen fertilizer
rates (70 kg N/fed, 90 kg N/fed, 70 kg N/fed + cerealin, 90kg N/fed + cerealin
and cerealin alone) were randomly arranged in the sub-plots. The obtained
results showed that applications of 48 and/or 72 kg K, O/fed significantly
exhibited higher values of root fresh weight kg/plant, top fresh weight kg/plant,
root yield t/fed. While the applications of 48 kg K, O/fed obtained the highest
values of gross sugar percentage (%), gross sugar yield t/fed, white sugar
percentage (%) and white sugar yield t/fed as well as juice purity. The results
indicated that increasing nitrogen rate increased impurities, losses sugar % and
its yield in beet root. Increasing N rate from (70 to 90 kg N/fed + cerealin)
decreased white sugar % and its yield and gave the highest values of the
impurities (K, Na and a amino N). The applications of 70 kg N/fed + cerealin
markedly increased root and top weight/plant, root and top yield t/fed , gross
sugar and white sugar t/fed. Generally, applying 48 kg K,O/fed + 70 kg N/fed +
cerealin could recommended to obtained the highest sugar beet yield and quality
under north delta condition.

Key words: bio and mineral, gross sugar percentage, juice purity, impurities,
quality, sub-plots.
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INTRODUCTION

Sugar beet (Beta vulgaris L.) is one of the most important sugar crops in
Egypt. Sugar beet was developed as a winter crop not only in fertile soils, but
also in poor, saline and calcareous soils. It could be economically sown in newly
reclaimed soils.

Potassium fertilization is important for sugar beet particular in North Delta
soils. Potassium plays a significant role in bio synthesis and transfer sucrose to
storage roots in sugar beet (winter et al., 1996) it is assumed that (p) and (K)
fertilizing increases booth yield and beet quality. In general, potassium increases
root yield and sugar yield. Draycott (2006) pointed out that K plays essential
roles in enzyme activation, protein synthesis, osmoregulation, energy transfer,
cation-anion balance and stress resistance. Mehran and Samad (2013) showed
that increasing K rates significantly increased root and foliage fresh weight and
sugar yield of sugar beet plants.

Nitrogen is the most important fertilizer element. The amount of Nitrogen
fertilizer needed by sugar beet has been the subject of many experiments in many
sugar beet growing countries. Laure (1995) found that increasing nitrogen rates
has significant effect on K, Na and a —amino nitrogen in roots. Abo El-Wafa
(2002) mentioned that applying N at 60kg/fed. At three equal doses increased
sucrose percentage of sugar beet. Marinkovic et al. (2010) and Stevens et al.
(2011) Who indicated that the increase in root and sugar yield as a result of
increasing nitrogen fertilizer levels may be due to the importance of nitrogen as
one of the macronutrient elements for plant nutrition and its role in increasing
vegetative growth. Makhlouf and Abd EI-All (2017) who noticed that root
diameter ,Na , k and a-amino N contents , root and sugar Yyields t/fed were
significantly increased by increasing N level from 80-120 kg N/fed.

In many cases inoculation with N, fixing bacteria promoted growth and
yield of important crops. Abo EIl-Fotoh et al. (2000) who reported that the
lowest values of white sugar were obtained from using bio fertilizer alone as a
source of nitrogen.

Hassouna and Hassanain (2000) showed that combination of inoculation
and mineral nitrogen fertilization generally gave a positive response to root, top
and sugar yield .Bassal et al (2001) noticed that addition of 60 kg N/fed +
cerealin had significantly increased top root and sugar yields as well as sucrose
percentage. Zalat, et al. (2002) observed that fertilization with 90 or 60 kg/fed.
as mineral N + bio-fertilizer (Cerealin) produced an increases in root, top and
sugar yield. Ramadan, et al. (2003), Sharaf (2012) and Mmasri et al. (2015).
Reported that nitrogen level at rate 120 kg N/fed significantly increased LAI,
root weight / plant and K, Na and a-amino N as well as root and sugar yield
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t/fed. Badr (2004) found that supplying sugar beet soil with 70 kg N/fed attained
high values of sucrose%, extractable white sugar % and purity%.

The objective of the research was to study the effect of potassium, bio and
mineral Nitrogen fertilizer on sugar beet yield and quality under North Delta
condition.

MATERIALS AND METHODS

Two field experiments were conducted at Sidy Ghazy (31°06' 42"N,
30°56'45"E, 17 m a.s.l), Kafr El sheikh, Egypt, during the two successive
seasons 2015/16, and 2016/17. The objective of investigation is to study the
effect of bio and mineral nitrogen and potassium fertilizer on yield and quality of
sugar beet under North Delta condition. Soil samples were randomly taken from
the experimental site at a depth of 30 cm from soil surface and were prepared for
both physical and chemical properties which are presented in Table (1). The
preceding summer crop was corn in both seasons. Soils were fertilized with 30kg
P,Os /fed in the form of calcium super phosphate (15.5% p,0s) during soil
preparation. Seeds of multigerm sugar beet cultivar “kawemira” were planted by
hand in hills with approximately 3-4 seed balls per hill. Plants were thinned to
one plant per hill after 35 days from sowing (4 leaf/plant). Other cultural
practices were done as recommended in sugar beet fields. A split plot design
with three replications was used in both seasons. The experiment included 15
treatments (three potassium fertilizer rates (24, 48 and 72 kg g, o/fed) were
distributed at random in the main plots in from of potassium sulphate (48%k, o)
and added during soil preparation .While the five bio and mineral Nitrogen
fertilizer 70, 90, 70 + cerealin, 90 + cerealin and cerealin only kg N/fed were
distributed at random in the sub plots. Nitrogen was applied in form of urea
(46%N) at rate 70 and 90 kg / fed at two equal doses at 35 and 70 days after
sowing. The bio fertilizer used in the present study produced by the General
Organization for Agriculture Equalization fund, of Ministry of Agriculture. It
consists of N, fixing bacteria e.i., cerealin (Azospirillum basilense+ Baccillus
polymyxa).

The bio fertilizer were prepared by adding equal amount of these micro —
organisms to carrier material , Arabic gum was milted in amount of warm water
and was added to sugar beet seeds ,mixed and carefully spread over plastic sheet
far from the sun effect for short time before sowing, then after sowing the soil
was irrigated. The bio fertilizer was added at a rate of 2 kg /fed. Plot area was
16.8 m? comprised of 7 rows, 4 m long and 60 cm apart. The collected data in
both seasons involved the following traits. At maturity (210 days from sowing),
five guarded rows from each plot were harvested, uprooted, topped and weighed
at both seasons ten kg roots were sent to Delta sugar company to determine all
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sugar quality characters . While root length, root diameter, root fresh weight and
top fresh weight were determined in five plants from yield of five guarded rows
to estimate the following:

I- Yield and its components:-

Root length (cm), Root diameter (cm), Root fresh weight (kg/ plant), Top
fresh weight (kg /plant), Root yield (t/ fed) and Top yield (t /fed).
I1- Quality parameters:-

All quality parameters were determined in Delta sugar company limited
laboratories at El- Hamaul, Kafr El-shaiekh Governorate according to the
methods of Mc Ginnus (1971).

*Gross sugar %: Juice sugar content of each treatment was determined by
means of an automatic sugar polarmetric according to Mc Ginnus (1971)

*Extractable white sugar%: Corrected sugar content (white sugar) of beets
was calculated by linking the beet non-sugar, K, Na and o amino N (expressed as
mill equivalent /100g of beet) according to Harvey and Dutton (1993) as
follow;-

ZB =pol - [0.343 (K + Na) + 0.094 Am N+ 0.29]

Where:

ZB = corrected sugar content (%oper beet) or extractable white sugar

Pol= gross sugar %

Am N = a amino Nitrogen determined by the “blue number method”

*Juice purity percentage (QZ %): QZ= (ZB/Pol) x100

*Soluble non sugar content (Impurities): The soluble non sugar (potassium,
sodium and o amino Nitrogen (meq/100g of beet) in roots were determined by
means of an automatic sugar polarimetric.

*Gross sugar yield (t/fed) = root yield (t/fed) X gross sugar %

*White sugar yield (t/fed) = root yield (t/fed) X white sugar %

*Losses sugar yield (t/fed) = root yield (t/fed) X loss sugar %

*Losses sugar percentage (%) = gross sugar % - white sugar %

Statistical analysis

All obtained data were statistically analyzed according to the technique of
analysis of variance (ANOVA) for the spilt plot design as published by Gomez
and Gomez (1984) using statistical package (MSTAT C). Least Significant
Differences (LSD) method was used to test the deference between treatments
means at 5% level of probability by Snedecor and Cochran (1980).
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Table (1): Soil physical and chemical analysis of the experimental site in
2015/16 and 2016 /17 seasons.

Determination Scason
2015 /2016 2016 /2017

Physical Analysis

Sand % 18.10 19.20

Silt % 33.61 31.20

Clay % 48.29 49.60

Texture class Clay Clay
Chemical Analysis

pH 8.10 8.20

EC (m. mhos / em.) 3.35 3.40

Organic matter % 1.89 1.93

Available N ppm 18.20 18.31

Available P ppm 6.90 6.50

Available K ppm 289.6 270.2
Cations (meq / L)

Ca 2.45 2.50

Mg 2.80 2.85

K 0.45 0.35

Na 6.70 6.75

B 0.40 0.37

Cu 0.50 0.41

Fe 0.76 0.80

Mn 1.92 1.98

Mo .025 .023

Zn 0.43 0.39
Anions (meq/ L..)

HCO ;5 6. 20 6.22

CL - 6.00 6.00

So,” 0.20 0.23

Coy 0.00 0.00

RESULTS AND DISCUSSION

I- Yield and its components:-
1-Root length (cm) and root diameter (cm):

The obtained results in Table (2) showed that potassium levels had no
significant effect on root length in both seasons.

Root length was significantly affected with bio and mineral Nitrogen levels
in the first season only. Results showed superior in stalk length from adding
nitrogen fertilizer than bio-fertilizer alone. The increase in root length may be
due to cell division and elongation for the promotion nitrogen on meristimic
activity of plants. The previous results are in harmony with these reported by
Sultan et al. (1999) Kindle (2002), Tsiatas and Moslaris (2009).

The highest root length (42.63 cm) was obtained from 90 kg N/fed +
cerealin in the first season. The interaction between potassium, bio and mineral
nitrogen affected significantly on root length (cm) at the first season only. The
highest root length (45.20 cm) was obtained from 72 kg K,O/fed + 90 N kg /fed
+ cerealin.
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Concerning root diameter, the results revealed that root diameter was
significantly affected by potassium fertilizer in the first season only. The highest
root diameter (13.99cm) was obtained from (72kg k, o/fed). Such increase in root
diameter could be due to its favorable effects on the vegetative growth of plants
through enhancing photo synthesis Milford et al. (2000).

Applying Bio and mineral nitrogen fertilizer together significantly affected
root diameter at both seasons. The highest root diameter (15.16 and 15.56 cm)
were obtained from adding 90kg N + cerealin. This increase amounted to (46.05
and 47.27%) over adding bio-fertilizer alone in both seasons. These results are in
harmony with Hilal (2005) and Ramadan et al. (2003).

The interaction between potassium, bio and mineral nitrogen fertilizer
affected significantly on root diameter (cm) at the second season only. The
highest root diameter (15.61 cm) was obtained from 72 kg K,O/fed + 90 kg
N/fed + cerealin.

2- Root fresh Weight (kg/plant) and top fresh weight (kg/plant):

The obtained results in Table (3) showed that root fresh weight was
significantly affected by potassium application in the first season only. The
highest root fresh weight (1.02 kg/plant) was obtained from 48 kg K,O/fed.

Root fresh weight /plant was significantly affected by bio and mineral
nitrogen in both seasons Table (3). The highest root fresh weight /plant (1.13
and 1.15 kg/plant) ) obtained from applied (90kg N/fed.+ cerealin ) in both
seasons while the lowest root fresh weight (0.65 and 0.66 kg/plant ) were
obtained from added bio fertilizer only .The interaction between potassium, bio
—and mineral Nitrogen fertilizer affected root fresh weight Table(3). The highest
root fresh weight/plant (1.16 and 1.16 kg/plant) were obtained from (48 kg
K,O/fed +70 kg N /fed +cerealin) in the two seasons.

The obtained results in Table (3) indicated that potassium fertilizer had
significant effect on top fresh weight / plant at the both seasons. The highest top
fresh weight /plant (0.48 and 0.50 kg / plant) obtained from 72 kg K,O/fed).

Top fresh weight kg / plant had significantly affected by bio — and mineral
nitrogen in the both seasons. The highest top fresh weight (0.58 and 0.57 kg /
plant) were obtained from (90kg N / fed + cerealin).

The achieved results show that sugar beet respond to bio + N fertilizers.
This increase may be due to stimulated vegetative growth of sugar beet plants to
Nitrogen. Thus reflecting the important rule of Nitrogen in building up
photosynthetic area of beet plants and more dry matter accumulation. These
results are in harmony with those obtained by Hassouna and Hassanein (2000)
and Mohamed (2004).
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The effect of interaction between potassium, bio — and mineral Nitrogen on

top fresh weight /plant in Table (3) was significant in both seasons the highest
K.O/fed + 90 kg N/ fed + cerealin in the first season, and from 72 kg K,O/fed +

top fresh weight /plant (0.60 and 0.58 kg /plant) were obtained from 48 kg
90 kg N/fed + cerealin in the second season.
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3-Root yield (t/fed) and top yield (t/fed):

The results in Table (4) showed that root yield (t/fed) was significantly
affected by potassium applications at both seasons. The highest root yield (30.58
and 31.50 t/fed) were obtained from 72 kg K,O/fed in the first season, and from
48 kg K,Offed in the second season. On the other hand, the lowest root yield
(29.73 and 30.83 t/fed) were obtained from 24 kg K,O/fed. The above results
were in agreement with those obtained by Zalat (1986), Ibrahim, et al. (2002),
Cakmak (2005) and Abd-El-motagally and Attia (2009) who found that
potassium significantly increased root yield. Such increase in root yield may be
attributed to the increase of dry matter, transportion accumulation and to the
same extent to the increase of root diameter. Also potassium had a beneficial
effect in translocation of carbohydrates to the storage.

Data in Table (4) showed that bio and mineral Nitrogen fertilizer levels
have a pronounced effect on root yield t/fed. Nitrogen increased root yield
through increasing dry matter accumulation and root size as well as root weight.
Results revealed that (34.37 and 34.36 t/fed) were the highest root yield in the
two seasons).They obtained from 90kg N /fed + cerealin while the lowest root
yield t/fed (20.09 and 19.87 t/fed.) were obtained from added cerealin only in
both seasons. The above results were in agreement with those obtained by Badr
(2004), Zalat et al (2002), Mohamed (2004), Stevens et al (2008) and Hergert
(2010).

The interaction between potassium, bio and mineral Nitrogen affected
significantly on root yield (t/fed) Table (4). The highest root yield t/fed. (34.91
and 34.83 t/fed.) were obtained from 72 kg K,O/fed + 90kg N/fed + cerealin in
the first season and from (48kg KO + 90kg N/fed + cerealin) in the second
season, respectively.

Potassium fertilizer had no significant effect on top yield at the both
seasons Table (4).

Bio and mineral Nitrogen had significant effect on top yield t/fed at the
both seasons .The highest top yield (17.27 and 17.30 t /fed.) were obtained from
(90 kg N /fed + cerealin). The previsions results are in harmony with these
reported by Saric et al (1991), EL- esawy (1996) and Stevens et al (2008)who
found that interaction sugar beet with azotobacter trains significantly affected
dry mater yield of root and top.

The effect of interaction between potassium, bio and mineral N on top yield
(t/fed) was significant at the second season only Table (4). The highest top yield
(17.42 t/fed) was obtained from 72 kg K,O/fed + 90 kg N/fed + cerealin.
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I1-Quality parameters:-
1-Gross sugar percentage (%) and gross sugar yield (t/fed):

Potassium rates had a highly significant effect on gross sugar % and gross
sugar yield t/fed.

The highest gross sugar % (18.04 and 18.12%) were obtained from (48 kg
K,O/fed) at both seasons and the highest gross sugar yield (5.53 and 5.75 t/fed)
were also obtained from (48kg K,O/fed) at the both seasons. Table (5). These
results agree with EL-sherif (1998), Omar et al. (2002) and CakMak (2005).
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Bio - and mineral Nitrogen fertilizer significantly affected gross sugar %

and gross sugar yield t/fed in the both seasons respectively where 70 kg N/fed +
cerealin gave the highest gross sugar percentage (18.61 and 18.76 %). While, the
highest gross sugar yield were obtained from 90 kg K,O/fed + cerealin (6.34
t/fed) at the first season and from 70 kg K,O/fed + cerealin (6.43 t/fed) at the
second season. The lowest gross sugar percentage and yield (17.44 and 17.26 %)
and (3.50 and 3.43 t/fed) were obtained from bio fertilizer only (cerealin). This
results were confirmed by Abo el Fotoh et al (2000), Mohamed (2004) and
Mekdad (2012) who indicated that sugar yield responded to inoculation with
free-living nitrogen fixing bacteria as well as improving crop quality.
Sultan et al. (1999) found that it could be concluded that inoculation of beet
seeds by biological fertilizers with mineral nitrogen might be recommended to
gain maximum sugar yield. Similar reports were found by basal et al. (2001) and
Zalat et al. (2002).

The interaction effect between potassium, bio and mineral Nitrogen
fertilizers on gross sugar % and gross sugar yield t/fed Table (5) during the two
seasons was highly significant. The highest gross sugar % (18.97 and 18.94%)
were obtained from 48 kg K,O/fed + 70kg N /fed + cerealin) in the two seasons.
Also, the highest gross sugar yield (6.50 and 6.48 t/fed) were obtained from (48
kg K,O/fed + 70 N/fed + cerealin) at both seasons Table (5). Data in Table (5)
showed that bio fertilization (cerealin) alone gave the lowest gross sugar
percentage and its yield under all level of k fertilizer.

2-white sugar percentage (%) and white sugar yield (t/fed.):

The white sugar yield is an important yield parameter of sugar beet because
it is the final form of sugar that the consumer use. It was reported by Harvey
and dotton (1993).

The mean value of extractable white sugar % and white sugar yield (t/fed)
at harvest as affected by potassium bio — and mineral Nitrogen and their
interaction Table (6). Potassium fertilizer hade a highly significant effect on
white sugar % and yield in both seasons. The highest white sugar percentage
(14.49 and 14.66%) were obtained from 24kg K,O/fed in the first seasons and
from (48 kg K,O/fed) in the second season. The highest white sugar yield (4.42
and 4.62 t/fed) were obtained from (48 kg K,O/fed.) in the two seasons.

The proportion and amount of K in the beet plant may also be important
because of the positive correlation between K fertilization and sucrose
concentration in the root.

Regarding bio — and mineral nitrogen fertilizers, data in Table (6) showed
significant increases in white sugar %. Where (70 kg N /fed + cerealin) gave the
highest white sugar percentage (14.91 and 15.38 %) and gave also the highest
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white sugar yield (5.07 and 5.27 t/fed) in the both seasons. While the lowest
white sugar % were obtained from 90 kg N/fed + cerealin in the both seasons
(13.80 and 14.10%) while bio fertilizer (cerealin) alone gave the lowest white
sugar yield (2.86 and 2.86 t/fed.) These results were in accordance with those
reported by Mohamed (2004) and zengin et al. (2009) who found that
application of 60 kg N/fed with cerealin produced the highest white sugar
percentage. Abo El-Fotoh et al. (2000), Bassal et al. (2001) and Zalat et al.
(2002) who reported that white sugar was significantly affected by bio-fertilizers
+ mineral nitrogen.

The interaction among potassium, bio and mineral Nitrogen fertilizer had
significant effects on white sugar % and white sugar yield t/fed. in both seasons.
The highest white sugar percentage (15.17 and 15.56%) were obtained from (24
kg K,O/fed + 70 kg N/fed + cerealin) in the first season and from (48 kg
K,O/fed. + 70 kg N/fed. +cerealin) in the second season. The highest white sugar
yield (5.16 and 5.32 t/fed) were obtained with (48 kg K,O/fed +70 kg N /fed. +
Cerealin) at the first and the second seasons respectively as shown in Table (6)
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3-Loss sugar percentage and loss sugar yield (t/fed.):

The effect of potassium, bio-and mineral Nitrogen fertilizer and their
interaction on loss sugar percentage and loss sugar yield t/fed are presented in
Table (7). Potassium had no significant effect on loss sugar % at the second

season and on loss sugar yield at the first season. The highest loss sugar
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percentage (3.66%) at the first season and the highest loss sugar yield (1.12 t/fed)
were obtained from 72 kg K,O/fed at the second season.

The effect of bio and mineral Nitrogen fertilizer on loss sugar percentage
and its yield over the two seasons showed in Table (7) The result cleared that bio
—and N fertilizer had a significant effect on loss sugar % and loss sugar yield at
the two seasons, the highest loss sugar percentage (4.65 and 4.34%) and the
highest loss sugar yield (1.60 and 1.50 t/fed) were obtained from 90 kg N/fed +
cerealin. The lowest loss sugar % and sugar yield were obtained from bio
fertilization (cerealin) alone.

The results indicated that increasing Nitrogen level increased impurities,
loss sugar % and its yield in beet root. Such effect may be due to the obvious
increase in impurities especially K, Na and a-amino N. Tsiatas and Moslaris
(2009).

The interaction between potassium, bio and mineral nitrogen fertilizer
Table(7) had no significant effect on loss sugar percentage and loss sugar yield
at the first season but had significant effect at the second season. The highest loss
sugar percentage (4.42%) and the highest loss sugar yield (1.56 t/fed) were
obtained from 72 kg K,O/fed + 90 kg N/fed + cerealin.
4-juice purity %:

Data in Table (8) showed that potassium, bio — and mineral Nitrogen
fertilizer levels had pronounced effect on juice purity %. Potassium fertilizer had
significant effect on juice purity at the second season only Table (8). The highest
juice purity (81.02 %) was obtained from 48kg K,O/fed. Bosmark (1993),
Samaarenda (2003) and Zengin et al (2009) reported that the chemical
characteristics of sugar beet juice was mainly affected by the sugar
crystallization processes with low contents of sodium, potassium and a-amino N
and betaine contents.

Concerning the effect of bio and mineral nitrogen fertilizer on juice purity
%, they had a significant effect on juice purity at the second season only. Data of
Table (8) showed that inoculation seeds with cerealin gave the highest purity %
(83.38 %) Abdulla (1999), Zalat et al (2002) and Stevens et al. (2011) pointed
that increasing Nitrogen fertilizer levels attended to reduce juice purity %.

Sultan et al. (1999) and abo El-Fotoh et al. (2000). They reported that the
drop in juice purities mostly are due to the increase in the concentration of amino
compounds caused by excessive uptake of nitrate.

The interaction between potassium, bio and mineral Nitrogen had also
significant effect on juice purity at the second season only presented at Table
(8). The highest juice purity % (86.89 %) was obtained from 48 K,O/fed +
cerealin at the second season.
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Table (8): Juice purity (%) as affected by potassium, bio and mineral
nitrogen rates and their interaction in 2015/16 and 2016/17 seasons

Juice purity (%)

(8Y

Potassium (B) Bio and mineral Nitrogen Rate (kg N/fed)

rates
2015/16 Season 2016/17 Season
(kg Kzo/fed)
70 %0 70+ cerealin | 90 + cerealin cerealin Mean 70 90 70 + cerealin | 90 + cerealin cerealin Mean
24 80.52 | 80.25 81.69 75.62 85.65 80.75 | 81.84 | 84.76 81.07 76.66 80.09 80.89
48 81.42 | 80.22 79.39 74.55 85.02 80.12 | 82.15 | 80.24 79.64 76.20 86.89 81.02
7 83.20 | 76.81 79.27 74.26 84.19 79.55 | 82.00 | 78.74 83.42 76.54 83.17 80.77
Mean 81.71 | 79.09 §0.12 74.81 84.95 82.00 | 81.25 81.38 76.46 83.38
LSD at 5%
A NS 0.63
B NS 0.24
AxB NS 0.42

5- Soluble non —sugar (Impurities):

The non-sucrose substance in sugar beet roots include other soluble
saccharides, cell wall components , proteins, free amino acids, betaine as well as
organic and inorganic, ions and other nitrogen free acids. The non sugar
components most relevant for “technical quality” of sugar beet are potassium,
sodium and a-amino N

The soluble non- sugar K, Na and a-amino N in fresh root (meq /100 g
beet) are regards impurities because they interfere with sugar extraction. Also,
sodium and potassium ions plays an important role on physiological equilibrium
condition in cellular solution for sugar content in sugar beet yield Lauer (1995).

Values of potassium, sodium and a-amino Nitrogen in fresh root (mg/100g
beet) as affected by potassium, bio - and mineral nitrogen fertilizer Table (9).

Potassium fertilizer had significant effect on K in fresh root at the first
season only and had also a significant effect on Na also at the second season only
while Potassium had no significant effect on a — amino N at the both seasons
Table (9). The highest value of K and Na at the 1% and 2" season respectively
were obtained from 72 kg K,O/fed.

Concerning the effect of bio and mineral Nitrogen fertilizer in Table (9)
revealed that bio and mineral N had significant effect on K and a-amino N in
both seasons and on Na in the second season. The highest values of K, Na and a-
amino N were obtained from (90kg N/ fed. + Cerealin) in both season. This
results could concluded that increasing nitrogen fertilizer significantly increased
K, Na and a-amino N in beet. Kandel et al. (2002) and Hilal (2005).

It was found that increasing N dose was associated with a gradual increase
in root impurities, which may be due to raising of amount of applied nitrogen
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enhance plants to absorb more solvents from the soil solution in addition, an
increase in the absorption of Na element from the soil by roots accompanied with
increasing nitrogen fertilizer level, Makhlouf and abd EI - All (2017).

The interaction between potassium, bio and mineral nitrogen had
significant effect on K at the first season only and had significant effect on Na at
the second season only but had no significant effect on a-amino N at both
seasons, Table (9). The highest value of K was obtained from 72 kg K,O/fed +
90 kg N/fed at the first season. The highest value of Na was obtained from 72 kg
K;O/fed + 90 kg N/fed + cerealin at the second season. K, Na and a-amino N are
very serious impurities in sugar beet juice which decrease extraction of white
sugar in processing of the root.

Table (9): Impurities (potassium, sodium and alpha amino nitrogen
meq/100g beet) contents of sugar beet as affected by potassium, bio and
mineral nitrogen rates and their interaction in 2015/16 and 2016/17 seasons.

(A) Potassium(K) meq/100g beet
Potassium Bio and mineral Nitrogen(kg N/fed)
rates 2015/16 Season 2016/17 Season
(kg K:0/fed) 70 90 70 +cerealin | 90 + cerealin cerealin Mean | 70 90 70 + cerealin | 90 + cerealin cerealin Mean
24 6.63 | 6.62 6.72 6.72 6.32 6.60 | 6.42 | 6.56 6.45 6.57 6.27 6.45
48 6.73 | 6.72 6.77 6.95 6.11 6.66 | 6.47 | 6.68 6.49 6.69 6.19 6.50
72 711 | 7.32 7.16 7.08 6.20 6.97 | 642 | 6.75 6.64 6.78 6.22 6.56
Mean 6.82 | 6.89 6.88 6.92 6.21 6.44 | 6.66 6.53 6.68 6.23
LSD at 5%
A 0.15 NS
B 0.02 0.02
AxB 0.26 NS
Sodium (Na) meq/100g beet
Pn(;-s?ium Bio and mineral Nitrogen(kg N/fed)
rates 2015/16 Season 2016/17 Season
(kg K:o/fed)
70 90 70 + cerealin 90 + cerealin cerealin Mean 70 920 70 + cerealin 90 + cerealin cerealin Mean
24 1.56 | 1.68 1.72 1.82 1.69 1.69 | 1.72 | 1.69 1.70 1.68 1.61 1.68
48 165 | 175 | 171 177 1.63 170 | 166 | 1.71 1.71 174 [ 1.61 1.69
72 171 | 183 | 1.72 173 1.57 171 | 1.62 | 1.74 1.71 1.82 | 1.66 L.71
Mean 1.64 | 1.75 1.72 1.77 1.63 1.67 | 1.71 1.71 175 1.63
LSD at 5%
A NS 0.02
B NS 0.02
AxB NS 0.04
Alpha amino nitrogen (o amino N) meq/100g beet
l’uta(is:um Bio and mineral Nitrogen(kg N/fed)
rates
2015/16 Season 2016/17 Season
(kg K:o/fed)
70 2 70 + cerealin 90 + cerealin cerealin Mean 70 % 70 + cerealin 90 + cerealin cerealin Mean
24 3.62 | 4.30 4.05 3.72 3.65 3.87 | 3.87 | 3.89 3.88 4.12 3.55 3.86
48 3.41 | 414 3.98 3.81 3.45 3.76 | 3.92 | 3.89 3.79 3.96 3.41 3.79
72 3.85 | 4.06 3.82 5.54 342 4.14 | 3.59 | 3.87 3.83 3.88 3.37 371
Mean 3.63 | 417 3.95 4.36 3.51 3.79 | 3.88 3.83 3.99 3.44
LSD at 5%
A NS NS
B 0.65 0.24
AxB NS NS




J. Biol. Chem. Environ. Sci., 2018, 13 (4), 265-286 283

REFERENCES

Abd Elmotagally, F. M.F. and K.K.Attia (2009). Response of sugar beet
technology 2th ed sugar beet plants to Nitrogen and potassium fertilization in
sandy calcareous salinity soil. Bio.Agric.J. 11(6): 65-700.

Abdulla, A.M. (1999). Effect of organic and bio fertilization on growth, yield
and its quality and storability of photo. Ph.D. Thesis, Fac. Agric. Cairo
University.

Abo El-Wafa,A.M. (2002). Effect of plant spacing, nitrogen rates and frequency
on yield and quality Kawemira sugar beet variety under Upper Egypt
Conditions. J. Agric. Sci. Mansoura Univ., 27(2): 707 — 716.

AboEl-Fotoh, H.G, A.A. Abdelmagied and R. E. Knany (2000). Effect of bio-
fertilization on sugar beet yield quality optimization of the chemical fertilizer
proc.9" conf. Agron. Minufiya Univ., 1-2 Sep. (2000):561-567.

Badr, A .l. (2004). Response of sougar beet plants to mineral and biological
fertilization in North Delta. Ph.D.Thesis, Fac. of Agric., Al-Azhar Univ.,
Egypt.

Bassal, S.A.A., A.A. Sohry and K.A. Douby (2001). Effect of row and hill
spacing and biomineral N Fertilization rates on sugar beet Productivity. J.
Agric. Sci. Mansoura Univ., 26 (9): 5217 — 5226«

Bosemark, N. D. (1993). Genetics and breeding. In Cooke D.A and R.K. Scott
(ed) 1* cd the sugar beet crop. pp 67-119 chapman 8 hall London.

Cakmak, L. (2005). The role of potassium in alleviating deter mental effect of
abiotic stresses in plant .j. Plant nutria soil sci., 168:521-530.

Draycott,A.P.(2006). Sugar beet .UK: Blackwell publishing Ltd., Oxford, P.474.

El-esawy, I, 1 (1996). Effect of nitrogen, phosphorus and potassium fertilization
on yield and quality of sugar beet. j.Agric Res., Tanta University. 22(2): 270
— 278.

El-Sherif, E. El. M. (1998). Effect of quality of sugar beet (Beta vulgaris L.). J.
Agric. Res., Tanta Univ., 24 (1): 76-88.

Gomez, K. A. and Gomez A.A. (1984). Statistical procedures for agriculture
research institute book john Wiley and Sousing New York.

Harvy, G.W. J. V.Dotton . (1993). Root quality and processing in the sugar beet
crop-science into practice .D. A. Cooke and R.K Scotte (EDs) chapman,
London Pp. 571 — 617.

Hassouna, M.G.and M.A.Hassanein(2000). Sugar beet as affected by
biological and mineral nitrogen fertilization in the newly reclaimed areas at
Nubaria region. Alex.Sci.Exch., 31 (3): 311-3109.

Hergert, G — W (2010). Sugar beet fertilization. Sugar Tech., 12: 256 -266.



284 EFFECT OF POTASSIUM, BIO AND MINERAL

Hilal, S. M. M. (2005). Response of sugar beet crop to application of biological
and chemical fertilizer under north delta condition. Ph.D. Thesis, faculty of
Agriculture, Kafr EI-Shiekh , Tanta Univ.

Ibrahim, M. M; M.R. Khalifa; F. L. Zein and E. H. Omar (2002). Yield and
quality of sugar beet crop as affected by mid to late season drought and
potassium fertilization of North Nile Delta, Egypt. J. Soli sci., 42 (1) 87 —
102.

Kandel, A. A. M. A Badawy; S.A. EL Mauri and U. M. A. Abdu (2002).
Effect of planting dates, nitrogen levels and bio fertilization treatment yield,
yield component and quality of sugar beet (Beta vulgaris L.) .J. Argic. sci
Mansoura Univ., 27 (11) : 7257 — 7266.

Lauer, J. G (1995). Plant density and nitrogen rate effects on Suger beet yield
and quality early in harvest. Agronomy J. 78:586-591.

Makhlouf, B .S .T and A. E. A. Abd EI-All (2017). Effect of deficit irrigation,
Nitrogen and potassium fertilization on sugar beet productivity in sandy soils.
Menofiya J. Plant Prod., 2 (6):325-346.

Marinkovic, B., J. cmobarac; G. jacimovic ; M. Wajic ; D; Latkovic V. and
Acin (2010) Sugar yield and technological quality of sugar beet at different
levels of Nitrogen fertilization , Res , J . Agric. Sci, 42 (1): 162 — 167.

Masri, MI, B. S. B. Ramadan; A. M. A. El Shafie and M. S. I. Kady (2015).
Effect of water stress and fertilization on yield and quality of sugar beet under
drip and spankler irrigation system in sandy soil .J. Agric. Sci 5(3): 414 —
425.

Mc Ginnus, R.A (1971). Sugar beet technology, 2" ed sugar beet development
foundation, fort. Colombia, color. U.S.A

Mehran, S. and S. Samad (2013). Study of potassium & nitrogen fertilizer
levels on the yield of sugar beet in jolge cultivar. J. Nov. Apple .Sci. 2 (4):
94.100.

Mekdad, A.A.A (2012) Response of yield and quality of some sugar beet
varieties (Beta vulgaris. L) To plant density and nitrogen fertilizer under new
reclaimed soil condition Ph.D. Thesis, Fac. Agric Fayoum University.

Milford, G. F. J, M. J. Armstrong; P. J. Jarvis; B. J. Houghton; D M Bellett-
travers; J. J. tones and R. A. Leigh (2000). Effect of potassium fertilizer on
the yield quality and potassium of take of sugar beet crops grown on soil of
different potassium status J.Agric. Science, combing 135 — 1- 10.

Mohamed, A .L .B (2004). Response of sugar beet plants to mineral and
biological fertilization in North Delta Ph. D. Thesis Fac. of Argic. Al-Azhar
University.



J. Biol. Chem. Environ. Sci., 2018, 13 (4), 265-286 285

Omar, M. A.; M. A. A. Abd-Allah and M. M. Ragab (2002). Response of
sugar beet to termination of last irrigation, hill spacing and K — fertilization .J.
Agric. Sci Mansour University 27 (5): 4291 — 4302.

Ramdan, B .S. H.; H. R.;Hassan , A.Fatma Abdo , ( 2003). Effect of minerals
and bio fertilizers on Photosynth etic pigment, root quality, yield components
and national structure of sugar beet (Beta vulgaris L.) plants grown under
reclaimed soils .J. Argic. Sci Mansoura Univ. 28 (7):5139-5160.

Samarendra, B. (2003). Role potassium and nitrogen on sugar concentration of
sugar beet. African crop science journal 11(4): 254 — 268

Saric, M.; Z. Saric and B. K. Rastic (1991). Specific response of azotobacter
strains and sugar beet genotypes. Plant &soil 103 (34): (333-335).

Sharaf, E. A. A. M. (2012). Effect of some agricultural and biological treatments
on sugar beet production. Ph.D. Thesis Fac. of Agric. Assuit Univ. Egypt.
Snedecor, G.w and W.G. Cochran (1980). Statistical methods. 7" ed., lowo

state Univ. Press Ames, lowo. U.S.A.

Stevens R. G. Evans, J. D., Jabra, W. M.lversen, (2011). Sugar beet
productivity as influenced by fertilizer band depth and nitrogen rate in strip
tillage. J. Sugar Beet Res., 48 (3-4): 137-155.

Stevens, W. B.; Violett, R. D. Skalsky S. A.; Mesbah A. O. (2008). Response
of eight sugar beet varieties to increasing nitrogen application 1- root sucrose
and top yield .J. Sugar Beet Res 45 (3 -4 ): 65 - 83.

Sultan, M. S; A. N. Attain; A. M. Salama; A. E. Sharief and E. H. Selim
(1999). Biological and mineral fertilization of sugar beet under weed control:
1- sugar beet productivity. First International conference on sugar and
Integrated Industries Luxor, Egypt Feb. 15 -18, 1:171 — 181.

Tsiatas, J. T. and N. Moslaris (2009). Selective absorption of K over Na in
sugar beet cultivars its relationship with yield and quality in two contrasting
environments of central Greece. Journal of Agronomy and Crop Science .195:
384-392.

Winter, T., G; H. W Lohaus,. And Heldt (1996). Influence of phlom transport,
N-Fertilization and ion accumulation on sucrose storage in the taproots of
folder beet and sugar beet. Journal of Experimental Botany. 47. 863-870.

Zalat, S. S. (1986). Studies on sugar beet. M.Sc. Thesis Faculty of Agric.
Zagazig University.

Zalat, S. S; M.F.M Ibrahim and B. M. Abo EL-Maged (2002). Yield and
quality of sugar beet as affected by bio and mineral fertilization .J. Adv.
Agric. Rec, 7(3):613-620

Zengin, M,; Fatma Gokmen ; M. Attila Yazidi and S. Gengin (2009) Effect of
potassium magnesium and Sulphur containing fertilizers on yield and quality
of sugar beets (Beta vulgaris L.) Turkey Agric. Fret 33:495-502.



286 EFFECT OF POTASSIUM, BIO AND MINERAL

Ahodgag Jsara A8 Aually gl A g il g el gl Lacdl) Al
Glal) Jladi Allaia (i g ol caal Sl

Juald o gle dana Ao - adldlae s3ga (Gabaliie a8 - Ciy ) ue Bl
ae =3 3alldge ) )l Gl 38 se — Ay Sl dpalad) & gy 2gae

— 2016 / 2015 (amse DA il € adilas g3le gam B Alis Lad Cudl
Baga s Uyana o Sl 5 5ol m s il g oali sl apancl) s Al 50 (033 2017/2016
Ge gl ySe SO A Baal 5 5 je ABdiall adall) arenad addiu) UGl Jlad ddhie & SWll ady
Yoo e Gy O (b Wl gl Lt ) aadl) (8 (18/paS 72648624) (oulisll ansil) Y 2rs
(OB / Gan s i anS90 (I (s 5ii/aaS70) Aaiall adaill & Saxal) 5 g sl 3551 dyansl
(28 Gl s el po + 128 / G g 515 anS 906l s+ / G g i 22S7(0)
: hbe uilill) i gf B g
Bl S Haal dlen 33 ) ol Ol KO aaS 48 ) (il saendl) Jane 03031
(O 0h) ¥y SISl s 3al) J geana
GO il G sl (g sine ad )y B5lal A 0 Gadd o alagl 5l Al il aendll 305 2
) (‘;\-\AY\ Qﬁj)igﬂ\_eﬁajd\_ewujﬂ\)
ARy IS syl Jshy sl b oadly ) Caaal g gl Saeall g i) aendl) dilal 3
#2590 ao Lol 35kl Aoy Sll Jpemne Jef o Jpmnll (a5 i 23870 we Ol sl
e 5 o dsana ol Sl 38 s 5B
Ol /a5 i anS70 Alia) ae Gl [ KpO anS48 dilaly Sl jadhy dweudy dpa oill (S 4
Cagyla nd Sl ey Jpanal 839 Juaidl s Jsamne el e Jsanll (il pudl ) ZiLaYl
LAl Jlad




