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ABSTRACT

Two field experiments were carried out at Mallawi Research
Station, El-Minia Governorate, Egypt, during the two successive
seasons 2010/11 and 2011/12. This work aimed to study the effect
of different levels of potassium fertilizer, yeast and boron with
wastes of sugar factories (bagasse ash) as well as their interactions
on yield characters and quality properties of sugar beet. The
experiments were carried out in split-split plot design. The main
plots were assigned to potassium fertilizer treatments, 100%
wastes of sugar factories (24 kg K,0/fed.),100% K (as foliar
application), 100%mineral K(24 kg K,0/fed as soil application),
50% K (foliar application) + 50% wastes of sugar factories (12 kg
K;0/fed.) as soil application and 50% K (12 kg K;O/fed as soil
application) + 50% wastes of sugar factories (12 kg K,O/fed) as
soil application. The sub-plots were allocated with three Yeast
levels (0, 2 and 4 kg wet yeast/fed.) and the sub-sub plots were
occupied with three boron levels (0, 1 and 2 g boron /L.). The
results of this study revealed that in order to maximizing sugar
beet production 24 kg K;O/fed. mineral potassium as soil
application and adding 2 kg yeast/fed. as soil application with 400
g boron/fed. (2 g / liter) have to be used under the environment
conditions of Minia Governorate.
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INTRODUCTION

Sugar beet is considered as a very important sugar crop all over
the world. It provides about 40 percent of the world sugar production.
Sugar beet also, is considered the second important sugar crop in
Egypt after sugar cane and both crops cooperate for increasing local
sugar production and to fill the gab in sugar requirements in Egypt,
which imports about 35-40 percent of the sugar demand yearly. The
importance of sugar beet crop to agriculture is not only confined to
sugar production, but also it is well known to be adopted to poor,
saline, alkaline and calcareous soils. The economic way of increasing
sugar productivity could be achieved through developing appropriate
new technology package for sugar beet crop that includes using the
best varieties and adapting cultural practices for sugar production such
as fertilization by macro-elements ( nitrogen, phosphorus and
potassium) (Orlovius, 1993; Abou-Amou et al., 1996; El-Maursy et
al., 1998; and Laila, 2000). The effect of nitrogen, phosphorus and
potassium fertilization on sugar beet production were studied by
several authors. However, there are a few studies about the role of
yeast, boron and sugar factories waste alone or in combination with
potassium on the sugar beet production. Low quality of sugar beet
roots is a major problem which face expanding of sugar beet
agriculture in middle Egypt, particularly at El- Minia Governorate.
Potassium is one of the major elements needed for vegetative growth
of plant and sugar synthesis and its accumulation in storage tissue.
Modern agricultural practice has been relying heavily on the use of
chemical fertilizers to meet this challenging demand. Chemical
fertilizers cause farmland degradation, and reduced soil fertility and
biodiversity. Continued use of chemical fertilizers could not increase
crop yields in number of countries. It costs billions of dollars a year in
loss of productivity and bio-diversity, as well as environmental
pollution. Yeast contains cytokinin, IAA, proteins, amino acids such
as, glycine, thistidine, threonine and treptophan. Also, it contains fat,
nucleic acid, adenylic acid enzymes, vitamin Bl and B6. It is very
beneficial and essential for the synthesis of aminoleulinic acid and is
necessary for the formation of protaperphyrin the precursor of
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chlorophyll (Subba Rao, 1984; Abou-Zaid, 1984 and Stemwedel,
2009).

The objective of the present investigation was studying the
effect of potassium, yeast, boron and their interactions on yield and
quality of sugar beet .

MATERIALS AND METHODS

Two field experiments were carried out at Mallawi Research
Station, El-Minia Governorate, Egypt, during the two successive
seasons 2010/11 and 2011/12 seasons. This work aimed to study the
effect of yeast on sugar beet productivity under different levels of
potassium and boron with wastes of sugar factories (bagasse ash) as
well as their interactions on yield characters and quality properties of
sugar beet (the seeds of sugar beet cultivar namely Kawamera). 45
treatments were distributed in a split-split plot design with 4
replicates, the main plots were assigned to five potassium fertilizer
treatments (A1 =100% wastes of sugar factories (24 kg K,0O/fed.), A2
= 100% K (foliar application), A3 =100% mineral K (24 kg K,O/fed.
as soil application), A4 = 50% K (foliar application) + 50% wastes of
sugar factories (12 kg K;O/fed.).and A5 = 50% mineral K (12 kg
K;O/fed., soil application) + 50% wastes of sugar factories (12 kg
K,O/fed ). Wastes of sugar factories (as potassium source,7.97- 9.08
% k) is considered as a waste product of sugar cane industry after
bagasse oven was added at mentioned rate (301.1-264.3kg/fed (100%
wastes of sugar factories K application) and 150.5-132.1kg/fed (50%
wastes of sugar factories K application) after ridging, planting and
before irrigation. Mineral potassium (form of potassium sulphate 48%
K,0) as soil application was added with the second dose of nitrogen
fertilizer after thinning as side dressing in beet rows. Foliar potassium
as potassin (Foliar potassium fertilizer 36.5 %K,0 Magics potassium
liquid was received from Egypt-German Co. for Agriculture and
chemicals (EGACO)) and was sprayed at rate 200 liters/fed. (2 g/L.)
and applied at 80 days from sowing of sugar beet for rate of 24 kg
K,O/fed (100% foliar K application) and 11./fed/200 liters at 80 days
from sowing of sugar beet for rate of 12 kg K,0O/fed (50% foliar K
application).
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The sub- plots were allocated for three soil applications of active
wet yeast levels (B1 = Zero kg/fed., B2 = 2 kg/fed. and B3 = 4
kg/fed).Yeast, Saccharomyces cerevisae strain,(Active wet yeast)
obtained from the Egyptian Sugar and its Integrated Industries
Company , Hawamdia , Egypt, Yeast solution was left stand about 38
C° for one hour before applying at age 50 days from sowing of sugar
beet after the irrigation. Boron were sprayed in the form of boric acid
at 75 days from sowing date, boron levels were (C1 = Zero g/liter, C2
= lg/liter and C3 = 2 g/liter ) in 200 liter water were distributed
randomly in the sub- sub plots.

Each plot consisted of 5 rows, 7 m. in length and 0.6 cm in width.
The area of each plot was 21 m*. The seeds were sown in hills 20 cm.
apart. 30 kg of P,Os in the form of calcium super-phosphate (15 %
P,0;s ) were applied at land preparation. The nitrogen fertilization was
applied in form of urea (46% N) at rat of 80 kg /fed. at two equal
doses, one after thinning and the other at month later, plants were
thinned at 4 leaf stage (30 days from sowing) to one plant per hill. All
agronomic practices in sugar beet field were done as usual.
Mechanical and chemical properties of the soils of the experimental
site was silty clay loam pH 7.50. Its chemical analysis cleared that soil
contained 0.09 and 0.10 % N, available P 17.80 and 18.4 ppm,
available B 36.0 and 38.0 ppm and 64.0 and 71.0 ppm K in 2010/
2011 and 2011/ 2012 seasons, respectively.

Table(1-a): Chemical analysis of yeast (Saccharomyces cerevisiae).

Amino acid ppm/L Mineral ppm/L General composition %
Aspartic 166 Fe 150 - Protein 46.18
Threonine 54 K 6238 Carbohydrates 46.59
Serine 62 Na 120 Ash 6.53
Glutamic 574 Mg 620 Fats 0.65
Glycine 50 Ca 664 Water 64.18
Alanin 170 Mn 21 | Growth regulators ppm/L
Valine 89 Cu 29 GA, 626
Isoleucine 64 P 12500 1AA 123
Leucine 163 S 13500 ABA 566
Tyrosine 39 Zn 170 Cytokines 60
Phenylalanine 38 Mo 30 Vitamins (Mg/100g)
Histadine 45 Si 13500 Bl 2.23
Lysine 131 B2 1.33
Arginine 46 B6 1.25
B12 0.15
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Composition of wastes of sugar factories (bagasse ash) obtained
from Abou-korkas sugar factory at Minia Governorate was found in
Table (1-b).

Table(1-b): Chemical analysis of wastes of sugar factories during
2010/11 and 2011/12 seasons.

Elements 2010/11 season 2011/12 season
K % 7.97 . 9.08
P % 29 3.13
Mg % 3.98 4.22
Ca% 7.6 7.22
Na % 0.62 0.59
Si % 62.11 61.55

Data recorded:

A- Yield components :

At harvest, samples of roots were taken at random from the three
middle rows of each plot to record, 1- root length (cm). and root
diameter (cm).

B- Quality parameters:

1- Pol percent was determined by using saccharometer according to
the procedure outlined by Le Docte (1927).

2- Sugar recovery percentage = (pol%-[0.29+0.343(k+na) +alpha N
(0.094)]

3 -Alpha amino nitrogen meq /100g beet was estimated as meq /100g
beet according to the procedure described by the sugar company
using Auto Analyzer (Cooke and Scott, 1993).

4- Sugar loss percentage = [0.29+0.343(k+na)t alpha N (0.094)]

5- Quality index = (Sugar recovery % x100) / pol %

C- Yield traits (ton/fed):

The plants from the three middle rows of each plot were
harvested and cleaned, roots and tops were separated and weighted in
kg, then converted to estimate:

1- Root yield (ton/fed). 2- Top yield (ton/fed).

3- Recoverable sugar yield (ton/fed). It was calculated from the

following equation:

Recoverable sugar yield (ton/fed) = Root yield X Sugar recovery %.
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Collected data were subjected to the proper analysis of variance
(ANOVA). The proper statistical of all data was carried out according
to Gomez & Gomez (1984). Homogeneity of variance and differences
among treatments were evaluated by the least significant difference
test (LSD) at 5%.

RESULTS AND DISCUSSION
A- Yield components :

The results tabulated in Tables (2 and 3) indicated that potassium
fertilizer, yeast and boron levels, treatments exhibited a significant
effect on root length and diameter in the two growing seasons. As
shown from data potassium in the form mineral and wastes of sugar
factories had a significant effect on root length and diameter in both
seasons. Whatever, it could be noticed that 100% mineral K (24 kg
K,O/ fed), as soil application (A3) produced the highest values of root
length (35.58 and 35.82 cm) and root diameter of 12.23 and 12.38 cm.
at the first and second seasons, respectively. This increase in root
traits as influence of potassium fertilization could be attributed to the
important role of potassium in physiological processes in the plant
such as translocation of sugars and carbohydrates. These results are in
agreement with those obtained by El-Shafei (2000), Attia (2000) and
Ahmed (2005). '

Also, it could be observed from data that the highest values of
root length (33.51and 33.79 cm) and root diameter (11.02 and11.19
cm ) of sugar beet at the first and second seasons, respectively, were
recorded with soil application yeast at rate of 2 kg/fed. (B2) compared
with the others. These results might be attributed to enhancement of
soil beneficial microorganisms. Soil fertilized with prolonged
application of yeast has shown improvement in humus content and
organic carbon content, and significantly lower specific gravity (bulk
density) when compared to the soil treated with chemical fertilizer.
These findings are in the same trend with those obtained by
Stemwedel, (2009), Rosa-Maril ef al. (2011), Ferweez ef al.(2011) and
Mohamed (2012). '

The obtained data indicated that the highest values of root length
(32.04 and 32.77cm) and root diameter (10.37 and 10.56 cm) of sugar
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beet were recorded by boron at rate of 2 g. boron/liter (C3) in the
first and second seasons, respectively. The pronounced effect of boron
on this trait may be due to its effect on the growing which in turn
effect on root length. and diameter (cm) of sugar beet. Similar results
obtained by Ahmed (2005) and Moustafa and Omran (2006).

Data presented in Table (2&3) indicated that the highest values
of root length (39.68 and 40.03 cm ) and root diameter (13.88 and
14.05 cm ) were obtained from application potassium fertilizer by rate
of 24 kg K,O /fed., yeast by rate of 2.0 kg/fed. and spraying boron at
rate of 2g/ liter in the first and second seasons respectively.

B- Quality parameters:

Data in Tables (4 to 8) showed that potassium fertilizer
treatments had a significant effect on pol percent, sugar recovery
percentage, alpha amino nitrogen meq /100g beet, sugar loss
percentage and quality index of sugar beet in the two growing seasons.
It could be noted from the presented data that the highest values(17.21
and 17.24%) of sugar beet pol % scored by applying K,O at the rate
of (24 kg K,0/ fed) 100% mineral K (A3), as soil application in the
first and second seasons, respectively. Applying potassium fertilizer in
form 100% K (foliar application) (A2) recorded the highest values of
quality index (87.91 and 87.86 %) and the lowest values of sugar loss
percentage (1.98 and 2.01%) in the first and second seasons |,
respectively. The lowest values of alpha amino nitrogen content (1.81
and 1.77 meq /100 g beet ) were obtained by applying 100% wastes of
sugar factories (24 kg K,O/fed) (A1) in the first and second seasons,
respectively. This increasing might be due to the role of potassium
which encourage carbohydrates translocation to store in roots, then
transformed to sucrose which contributes in increasing sucrose % of
beet roots, where potassium used as co-enzyme with phosphorase to
form sucrose (El-Harriri & Gobarh (2001) )
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Tables (2 and 3): Effect of yeast, potassium, boron and their interactions on
root length (cm) and root diameter(cm ) of sugar beet
during 2010 /11 and 2011/12 seasons.

Treatment: Raot length cm. Root_diameter cm,
—_ @ 2010/11 2011712 2010/11 2011/12
% ? Boron Levels (C Boroa Levels (C
.;%1 g g H
B4 E Ct 2 c3 .;-' C1 [o7] C3 |Mean| CI1 2 c3 ﬁ C1 2 C3 | Mean
Bl 27.20 | 27.85[28.15]27.73 | 27.45[28.00{28.08{27.84]| 7.53 | 7.90 | 8.20 | 7.88 | 7.95 | 8.00 | 8.25 | 8.07
Al B2 30.05 | 30.6031.15} 30.60 | 30.85]|31.30|31.58|31.24| 9.23 | 9.33 | 953 | 9.36 | 9.43 | 9.53 | 9.73 [ 9.56
B3 27.97 128.45]29.80) 28.74 {28.23]28.55|30.00]28.93| 8.35 | 8.53 | 9.03 | 8.63 | 8.48 | 8.80 | 9.13 | 8.80
Mean | 28.41 |28.9729.70 29.03 | 28.84 ] 29.28 20.88 | 29.34| 8.37 | 8.58 | 8.92 | 8.62 | 8.62 | 8.78 | 9.03 | 8.81
Bl 28.75 | 20.58|30.20 | 20.51 | 28.55 | 20.90 30.58 20.68)| B.58 | 8.78 | 9.35 ] 8.90 | 8.68 | 8.68 | 9.65 | 9.00
Al B2 31.83 {33.18133.73132.91131.98{33.23133.75|32.98} 9.90 [10.18110.53110.20 [ 10.15]10.45!10.85]10.48
B3 28.83 129.25[30.20| 29.43 1 28.90129.80)30.43{29.71] 9.20 | .48 | 9.53 | 9.40 | 9.35 | 9.58 | 9.98 | 9.63
Mean | 29.80 | 30.67| 31.38 | 30.61 | 29.81 | 30.98 | 31.5830.79 | 9.23 | 9.48 | 9.80 | 9.50 | 9.39 | 9.57 [10.16] 9.71
Bl 33.60 33.75]34.08 | 33.8133.65]33.90{34.10{33.88/10.78]11.03}11.33{ 11.04 110.85§11.13{11.53|11.17
A3 B2 37.30137.9839.68 38.32137.75138.40]40.03|38.73 | 13.50} 13.6013.88] 13.66 [ 13.75/13.78]14.05| 13.86
B3 34.25 [ 34.58135.00] 34.61)34.45]35.00{35.08]34.84{11.78/12.05|12.15] 11.99 | 11.83|12.20{12.2812.10
Mean | 35.05 | 35.43 | 36.25] 35.58 | 35.28{ 35.77 [ 36.40] 35.82 | 12.02 | 12.23 | 12.45] 12.23 | 12.14 | 12.37 | 12.62] 12.38
Bl 27.58 12843128.9512832]27.931288512890128.56) 7.95| 8.05 ] 8.23 ] 808} 833 | 8.35} 853 | 8.40
Ad B2 31.35 |31.63({32.40]31.79)31.35|31.75/32.48|31.86{ 9.40 | 9.53 {10.08] 967 | 9.63 9?85 10.131 9.87
B3 28.60 | 29.25[29.55]| 29.13128.7830.3030.75]/29.94| 855 [ 873 | 9.10| 879 | 9.05 | 9.13 | 9.25 | 9.14
Mean | 29.18 | 29.77]30.30| 29.75 | 29.35/30.30 { 30.7130.12| 8.63 | 8.77 | 9.13 | 8.84 | 9.00 | 9.11 | 9.30 | 9.14
Bl 28.78 130.40131.20130.46 | 30.85|30.70131.40[30.98] 9.50 | 9.80 }10.88] 10.06 | 9.60 } 10.03111.05(10.23
AS B2 33.03 {34.18]34.65] 33.95)33.2034.5834.63|34.13/11.68/12.05|12.86] 12.20 | 11.43{12.10}12.95]| 12.16
B3 20.88 | 31.15]31.85] 30.96 | 30.58 | 31,60 | 32.10] 31.43| 10.20 | 10.68 | 10.98| 10.62 | 10.45| 10.83| 11.05] 10.78
Mean | 30.39 134.91}32.57} 31.79 | 31.54]32.29 | 32.71| 32.18 } 10.46 } 10.84 | 11.57| 10.96 | 10.49| 10.98 | 11.68 | 11.05
Mean C 30.67 | 31.35|32.04 31.59 | 30.96 | 32.21|32.7731.73 [ 9.74 | 9.98 | 10.37] 10.03 | 9.93 | 10.16 | 10.56 | 10.22
= Bl 12938)3000]30.5229.67}29.69[30.27|30.61]30.19] 887 [ 911 | 960 919 { 9.08 | 9.24 | 9.80 | 9.37
g B2 |32713351]34.32]33.51{33.03]33.85|34.49|33.79| 10.74]10.94 ] 11.38] 11.02 { 10.88] 11.14 | 11.54| 11.19
= B3 | 29.913054(31.28]305730.19131.05{31.67{30.97| 9.62 | 9.89 |10.16]| 9.89 | 9.83 [10.11{10.34]10.09
A ~0.16 0.09 0.15 0.06
X B 0.12 0.11 0.05 0.05
< C N 0.11 0.07 0.05
< AB —0.25 0.25 0.17 (KKl
a AC 0.47 0.24 037 0.14
a BC 0.22 0.19 0.11 0.11
ABC 0.49 0.44 0.27 0.24
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Application of yeast by rate of 2 kg/fed(B2) recorded the highest
values of pol percent (16.8 and 16.85 %), sugar recovery percentage
(14.47 and 14.51 %) in the first and second seasons , respectively. On
the other hand the control treatment (zero yeast level) (B1) recorded
the lowest values of alpha amino nitrogen (1.87 and 1.89 meq /100 g
beet), sugar loss percentage (2.30 and 2.27%) and the highest values
of quality index % (86.99 and 86.38 %) in the first and second
seasons, respectively. Similar results were recorded by Shahin et al.
(2004), Shalaby and El-Nady (2008) and Ferweez et al (2011).

Concerning the effect of boron, the recorded results in Tables (4
to 8) demonstrated that there were significant differences in alpha
amino nitrogen content of sugar beet in the first season only. The
highest values of pol percent (16.74 and 16.75%) were obtained from
application of boron at rate of 2 ¢/liter (C3), while the lowest values
(1.94 and 1.95 meq/100 g beet) were obtained from applying the
control treatment of boron (zero level) (C1) in the first and second
seasons, respectively. There were insignificant differences in sugar
Trecovery percentage, sugar loss percentage and quality index of sugar
beet in the two growing seasons.

All the interactions effect among the studied factors on all quality
parameters were significant in both seasons except the interaction
between potassium treatments and boron levels, the effect of this
interaction on alpha amino nitrogen (meq /100 g beet) was
~ insignificant in both seasons.

C- Yield traits (ton/fed):

The results in Tables (9, 10 and 11) indicated that potassium
fertilizer, yeast and boron had significant effects on root yield
(ton/fed), top yield (ton/fed) and recoverable sugar yield (ton/fed) in
both seasons. Data cleared that the highest values of this characters
were recorded with application of potassium fertilizer at rate of 24 kg
K;0 in form 100% soil mineral K (A3), which gave (36.25 and 36.70
ton/fed.), (18.85 and 18.93 ton/ fed.) and (5.27 and 5.30 ton/ fed.) in
the first and second seasons, respectively. ’

It would be observed that the soil application of yeast by rate of
2 kg/fed. (B2) produced the highest values of root yield (32.85 and

-633-



E. M. Taha et al,

33.09 ton/fed), top yield (15.59 and 16.6 ton/ fed.) and recoverable
sugar yield (4.74 and 4.76 ton/ fed.) at the first and second season,
respectively. This result is in agreement with these obtained by
Ferweez et al. (2011) who indicated that soil addition of yeast led to
an increase in root yield (ton/ fed) of sugar beet. With regard to the
effect of boron that the highest values of root yield of sugar beet were
32.12 ton/fed. with foliar boron application at 2g/liter (C3) in the first
season and 32.65 ton/fed. with foliar boron application at 1gm/liter
(C2) in the second season. It was noticeable that using 2 gm
boron/liter (C3) was the most favorable boron level and produced the
highest means of top yield (15.57 and 15.64 ton/ fed) and recoverable
sugar yield of sugar beet (4.62 and 4.66 ton/ fed) in the first and
second seasons, respectively. This increase may be due to boron role
in photosynthetic. Similar results obtained by Mohamed (1993), El-
Hawary (1999) and Ahmed (2005).

Insignificant interactions were recorded among all studied factors
on root yield (ton/fed.) of sugar beet in both seasons. On the contrary
there were significant interactions among all studied factors on top
yield (ton/fed.) of sugar beet in both seasons. On the other hand the
interaction between potassium fertilizer and yeast levels had a
significant effect on recoverable sugar yield ton/ fed. in both seasons.
The interactions a1mong all tested factors (ABC) on recoverable sugar
yield (ton/ fed.) were significant in the first season only.

In general, it can be concluded from the obtained results that in order
to maximize sugar beet production, 24 kg K,O/fed and 2 kg yeast/fed.
as soil application with 400 g boron/fed. (2 g/liter),should be used
under the environment conditions of Minia Governorate.
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Tables (4 and $5): Effect of yeast, potassium, boron and their
interactions on pol percentage and sugar recovery percentage of sugar
beet during 2010 / 11 and 2011/12 seasons.

Treatments Pol percentage Supar recovery percentage

2010/11 2011/12 2010111 2011/12

Boron Levels (C) Boron Levels (C)

Mean

C1 2 c3

Mean

Cl1 [ov] a3 Ci 2 a3

Mean
Mean

Cl1 [ov] a

K Levels (A)
Yeast Levels (B)

Bi 17.10/16.80{ 16.60[ 16.83| 16.40| 16.30| 16.70 | 16.47 | 14.55| 14.77 | 14.70| 14.67 { 14.55} 14.21]14.09 | 14.28

B2 [16.70}17.00{16.90|16.87}16.90{17.20{16.50] 16.87 [ 14.90]14.72{14.51|14.71|14.68{ 14,51} 14.48{ 14.56

Al B3 |16.70116.80{16.90] 16.80) 16.7016.60| 16.90| 16.73 | 14.40| 14.55| 14.58| 14.51[ 14.28 | 14.59| 14.91 ] 14.58
Mean | 16.83 ) 16.87 | 16.80| 16.83 | 16.67| 16.70| 16.70 | 16.69 | 14.62 | 14.68 | 14.60| 14.63 ] 14.50 ) 14.44| 14.49| 14.48
Bl 16.10]16.20|16.20] 16.17 | 16.40) 16.40 | 16.30] 16.37 ] 14.30| 14.32| 14.30| 14.31[ 14.30 | 14.41]14.4114.37
A2 B2 [16.20|16.20{16.30]16.23]16.50]16.70|16.6016.60] 14,12} 14.61| 14.60| 14.44| 14.42| 14.60| 14.81] 14.61
B3 ]16.30]16.40)| 16.50) 16.4016.60| 16.40] 16.30]16.43 14.13114.23114.23|14.20{ 14.30| 14.59 | 14.42| 14.44
Mean [16.20]16.27 1 16.33| 16.27 | 16.50| 16.50 | 16.40 [ 16.47 | 14.18{ 14.39] 14.38 14.32 | 14.34 14.53 | 14.55 | 14.47
Bt {17.00{16.70117.10{16.93}16.80}17.20{17.10]17.03]14.58| 14.81] 14.51|14.63| 14.65| 14.80| 14.35| 14.60
A3 B2 [17.30117.60]17.30]17.40| 1738 {17.52117.30}{17.40 15.23| 14.50} 14.69] 14.81] 15.22} 14.78 | 14.28 [ 14.76
B3 117.30[17.20|17.40;17.30(17.30{17.40{17.20|17.30( 14.20[ 13.91{14.20{14.101 14.33{13.95] 14.34{ 14.21
Mean |17.20{17.17 {17.27 | 17.21]17.20( 17.33| 17.20 [ 17.24 14.67 | 14.41| 14.47 [ 14.51| 14.73 | 14.51| 14.32]| 14.52
Bl |16.4016.80]| 16.40[ 16.53|16.70| 16.4016.70| 16,60 | 14.30{ 14.15] 14.34| 14.26 { 14.15| 14.11[ 14.10{ 14.12
A4 B2 {16.90116.50( 16.90]16.77 | 16.70[16.70]16.90 16.77 [ 14.11| 13.27 { 14.39{ 13.92| 14.25] 14.32| 14.20| 14.26
B3 |16.60|16.20{16.80]16.53|16.60{ 16.60 16.80| 16.67 | 13.91[14.30| 13.83] 14.01 [ 14.10| 14.82{ 13.90 | 14.27
Mean | 16.63]16.50| 16.70 16.61] 16.67 ) 16.57 [ 16.80 | 16.68 | 14.11 13.91{ 14.19] 14.07 | 14:47 | 14.42 14.07 | 14.22
Bl {16.50{16.20]16.60|16.43| 16.40 16.40] 16.50| 16.43 [ 14.33| 14.22|14.32| 14.29{ 14.29{ 14.22 1 14.26 | 14.26
AS B2 116.90116.40|16.90] 16.73 16.60| 16.60] 16.70| 16.63 | 14.40] 14.28 1 14.67 | 14.45| 14.29] 14.25| 14.50| 14.35

B3 ]16.30117.50{16.30(16.70)16.4016.70}16.70 | 16.60 | 14.11 15.20] 14.20} 14.50 | 14.51| 14.48] 14.27 [ 14.42

Mean | 16.57)16.80|16.60} 16.62|16.47)16.57 ) 16.63 ] 16.66| 14.28 | 14.57 | 14.40| 14.41 | 14.36 ] 14.32) 14.34} 14.34

Mean C 16.69116.70| 16.74{ 16.71 16.70 [ 16.73 [ 16.75]| 16.73 | 14.37 | 14.39{ 14.41] 14.39 | 14.42| 14.44] 14.35 | 14.40

Bl [16.62]16.5816.54(16.58|16.66 | 16.54| 16.54|16.58 [ 14.41] 14.45| 14.43114.43{14.39} 14.35[14.24{14.33

2 B2 [16.80]16.86|16.74|16.80( 16.80(16.92]16.84 | 16.85| 14.55| 14.28] 14.57{14.47| 14.57 | 14.49] 14.45| 14.51

3

Y

= B3 |166411678|16.82}16.75(16.78116.74| 16.72{16.75{14.15] 14.44 1 14.21] 14.26 ] 14.30 | 14.49} 14.37 | 14.39
A 0.09 024 0.12 0.27

< B 0.01 NS 0.11 0.14

o C NS N.S N.S NS

: AB 0.22 0.31 0.25 0.34

I~ AC NS 0.19 0.19 0.19

= BC 0.13 0.16 0.13 0.16
ABC 0.33 0.36 0.27 0.36
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(6 and 7): Effect of yeast, potassium, boron and their
interactions on alpha amine nitrogen (meq/100 g beet) and
sugar loss percentage of sugar beet during 2010 / 11 and

2011/12 seasons.

Treatments Alpha amino m:);:%; n (meq/100 gm Sugar loss percentage

< 2 2010/11 2011/12 | 2010/11 2011/12

w 3 Boron Levels (C) Boron Levels (C)

S | Az

o 5~ E g g g

] g cajajal glalaial gl al giala; o)l g

X > '
Bl |1.90[1.50{1.50] 1.63 [1.40{1.40{1.90] 1.57 [2.20{2.10{2.10] 2.13 |2.20]{2.10]2.10{ 2.13

Al B2 [1.60{1.90[1.90| 1.80 [1.90]/1.80[1.60] 1.77 12.20{2.20{2.20{ 2.20 [ 2.20{2.20]2.20] 2.20
B3 |1.90{2.10[2.00] 2.00 [2.00{2.10[1.80] 1.97 [2.30(2.30{2.30] 2.30 | 2.30]2.30{2.30} 2.30
Mean |1.80]1.83[1.80| 1.81 [1.77[1.77]{1.77| 1.77 [2.23]2.20[ 2.20| 2.21 [2.23[2.20{2.20] 2.21
Bl [1.90]1.70{1.70] 1.77 |1.60]1.70{1.90| 1.73 [2.2011.90{1.90] 2.00 |2.20]2.00{1.90{ 2.03

A2 B2 [1.70]2.10{2.00{ 1.93 {1.90{2.10]1.90} 1.97 {1.90]2.00{1.90] 1.93 {2.00}2.00[2.00] 2.00
B3 [2.00]2.10]2.10[2.07 {2.10{2.10[2.00] 2.07 {2.00{2.00{2.00] 2.00 [2.00{2.00{2.00] 2.00
Mean |1.87]1.97]1.93| 1.92 {1.87[1.97]1.93| 1.92 {2.03|1.97]1.93] 1.98 {2.07[2.00{1.97] 2.01
Bt [2.00{1.80{1.80{ 1.87 [1.80]1.90{2.30] 2.00 [2.20]2.70[2.70} 2.53 {2.10]2.60{2.60] 2.43

A3 B2 [1.80{2.00{1.90] 1.90 {2.00{2.00}{1.80] 1.93 |2.70]{2.80{2.80] 2.77 |2.70]2.80{2.80] 2.77
B3 [2.00{2.10{2.00] 2.03{2.10{2.00{2.00} 2.03 |2.80{2.90{2.80| 2.83 | 2.90{2.80|2.80] 2.83
Mean |[1.93]1.97/1.90[ 1.93 ]1.97[1.97]2.03] 1.99 |2.57|2.80]2.77] 2.71 | 2.57]2.73]2.73] 2.68
Bl [2.00{2.00]{2.00[ 2.00 {2.00}2.10]2.10| 2.07 |2.70|2.50|2.50| 2.57 {2.70[2.40{2.50{ 2.53

At B2 [2.00][2.10{2.10] 2.07 |2.00[2.10{2.00] 2.03 [2.60}2.50{2.50] 2.53 |2.60]2.50|2.50] 2.53
B3 [2.00]{2.10]2.10| 2.07 [2.10]2.20{2.10] 2.13(2.50{2.50{2.50] 2.50 |2.60]2.50}2.50] 2.53
Mean |2.00(2.07|2.07 2.05 |2.03{2.13|2.07| 2.08 |2.60|2.50|2.50] 2.53 |2.63|2.47|2.50] 2.53
Bl [2.00{2.00]2.20| 2.07 [2.20{2.00{2.10] 2.10 {2.43|2.17]2.18| 2.26 [2.41]2.15]2.19] 2.25

A5 Bz |2.20{2.10|2.00| 2.10 {2.10}2.30]2.10} 2.17 |2.20{2.24]2.21] 2.22 |2.16]2.21]2.20] 2.19
B3 [2.10{2.10[1.90] 2.03]2.10{210]2.10} 2.10 |2.24|2.31]2.26] 2.27 |2.18]2.29|2.30] 2.26
Mean |2.1012.07(2.03] 2.07 [2.13|2.13[2.10| 2.12 |2.29|2.24]2.22| 2.25 | 2.25]2.22[2.23] 2.23

Mean C 1.94[1.98] 1.95 |1.96{1.95{1.99] 1.98 [1.98|2.34(2.34] 2.32 |2.33]2.35|2.32| 2.33

@ Bl |{1.96]1.80|1.84] 1.87 [1.80{1.82[2.06] 1.89 [2.35|2.27[2.28] 2.30 | 2.32]2.25|2.26] 2.27

g Bz |1.86/2.04][1.98| 1.96 |1.98}2.06]/1.88] 1.97 |2.32|2.35(2.32] 2.33 |2.33]2.34|2.34| 2.34

= B3 [2.00][210]2.02[2.04|2.08}2.10{2.00] 2.06 |{2.37[2.40(2.37} 2.38 {2.40{2.38{2.38| 2.38
A 0.06 0.03 0.11 0.06

" B 0.04 0.02 0.02 0.02

w C 0.02 N.S N.S N.S

: AB 0.08 0.11 0.05 0.05

@ AC N.S N.S 0.05 0.05

= BC 0.08 0.10 0.02 0.05
ABC 0.19 0.22 0.11 0.11
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Tables (8 and 9) Effect of yeast, potassium, boron and their interactions
on quality index % and recoverable sugar yield (ton/fed) of
sugar beet during 2010/11 and 2011/12 seasons.

Treatments Quality index% Recoverable sugar yield (ton/fed)
= 2010/11 2011/12 2010/11 2011/12
% ‘_E:: Boron Levels (C) Boron Levels (C)
5 . g g g 5
» § C1 C2 C3 g C1 C2 C3 § ctyc2ics i ajcaia E
Bl (85.38( 88.1 {88.55|87.34|88.41[87.12|184.43|86.65[4.15{4.05;4.14] 4.10 {4.13[4.10{4.11| 4.10
Al B2 ({89.22!86.47] 85.8 {87.161{86.98| 84.3 {87.88(86.39(|4.2214.2714.28| 4.30 {4.2314.12]4.15| 4.20
B3 [86.23|86.31]86.39|86.31]85.63]87.95188.17{87.25/4.0914.14(4.16| 4.10 {4.08|4.31]4.23| 4.20
Mean |86.94]86.96/86.91|86.94 87.01}86.46(86.83/86.76|4.15!4.15{4.19| 4.17 |4.15(4.1814.16| 4.17
Bl |88.82|88.27!88.27188.45| 87.2 | 87.8 |[88.34/87.7814.40|4.56[4.59] 4.50 ;4.50]14.67]4.65( 4.60
A2 B2 }87.04190.12|89.57188.9187.27187.43{89.16]87.95]4.62|4.67|4.69]| 4.70 |4.67|4.75|4.77| 4.70
B3 | 86.5 |86.59|86.06]86.38]86.14]89.02|88.34187.83|4.50}4.5314.57] 4,50 {4.56]4.59]4.72| 4.60
Mean |87.45{88.33{87.97|87.9186.87{88.08|88.61,87.86(4.51(4.56914.62| 4.57 |4.58}4.674.71] 4.63
Bl [85.88{88.62| 84.8 {86.43] 86.9 {86.05| 84.8 [85.9215.25{5.09|5.07| 5.10 {5.31{5.17{5.18] 5.20
A3 B2 187.86)|82.39|84.97185.0785.87{ 83.9 {85.55{85.11{5.62|5.60(5.78| 5.70 |5.68({5.69}582{ 5.70
B3 |82.08(80.8181.61/81.50{82.66|79.89183.72182.09}4.95/5.02[4.91( 5.00 |5.02{5.12{4.95¢{ 5.00
Mean |85.27(83.9483.79/84.33|85.14|83.28184.69{86.145.27 | 5.24|5.25| 5.27 | 5.34]|5.33|56.32| 5.30
B1 87.2 183.93( 87.8 |86.31(84.43/85.98|84.43184.95)4.11{4.18{4.09| 4.10 |4.07{4.14[4.16 4.10
Ad B2 183.43{83.03184.62|83.6985.03185.03|84.02{84.69|4.18|4.25(4.14] 4.2014.2914.27|4.32| 4.30
B3 |83.73]88.27)|82.14{84.71|84.94[85.54|82.74|84.41|4.06/4.0614.20| 4.10 [4.15/4.11|4.25| 4.20
Mean }84.79)85.08)84.8584.91|84.80]85.52|83.73|84.68|4.12[4.16{4.14] 4.13 {4.17]4.17(4.24] 4.20
B1 |86.67(86.42|86.14;86.41 87.2 186.59186.06]86.62|4.8114.91{4.75} 4.80 {4.78)|4.87 4.78| 4.80
AS B2 {85.21!86.59{86.98)86.2686.14,85.54|86.83]86.17]4.85{4.86;4.78) 4.80 [4.8714.85/4.88| 4.90
B3 | 86.586.86{85.8986.42{88.41{86.23{8563186.76{4.71{4.71{5.13] 4.90 14.91{4.84}4.86| 4.90
Mean |86.13)86.62{86.34|86.36)87.25/86.12{86.17|86.51{4.79{4.83|4.89| 4.83 14.85/485!4.84| 4.87
Mean C 86.12|86.19|85.97 | 86.09|86.21[85.8986.01[86.04{4.574.59/4.62| 4.59 [4.62(4.64)4.66] 4.63
Bl |86.79]|87.11|87.0786.99186.83}86.71]85.61!86.38{4.54]4.56|4.53| 4.52 14.56[4.59/4.58] 4.56
2 B2 [86.55]85.72|86.39186.22|69.26185.24|86.69[80.40{4.70{4.73[4.73] 4.74 1475[4.74]4.79} 476
E B3 85.01]85.77|84.42/85.07|85.56[85.73{85.72(85.67 {4 46{4.49]4.59| 452 |4.54|4.59]4.60{ 458
A 0.6 0.54 0.06 0.09
® B 0.19 0.19 0.02 0.05
Pl C NS NS 0.02 N.S
= [ B 0.45 048 0.11 0.14
% AC 0.44 0.41 N.S N.S
3 BC 0.33 0.33 0.08 - NS
ABC 0.77 0.75 0.19 N.S
-637-




E. M. Taha erf al.

Tables (10 and 11) : Effect of yeast, potassium, boron and their
interactions on root yield (ton/fed.) and top yield (ton/fed.) of
sugar beet during 2010/ 11 and 2011/12 seasons.

Treatments Root yield (ton/fed.) Top yield (ton/fed.)
2 2010/11 2011/12 2010/11 2011/12
-
< z Boron Levels (C) Boron Levels (C)
P [
) 2
5| < E F g 5
Al g ajleciagl flalaealagl 8lalc|lal 8 |la|c|a]|
z | 8 = = = =
&
>~
Bl |27.95|28.00{28.18]28.04(28.00]28.70|28.55}28.42|12.42]12.49]12.61]12.51]12.54|12.60{12.76 | 12.63
Al B2 (28.95]28.98|20.00(28.98{28.00129.30(30.00]29.10{13.32]13.96|14.12]13.80]13.52{14.06] 14.23]13.94
B3 (28.43|28.50({28.68]28.54129.30(30.00] 29.3 [29.53]13.38]13.50{13.70]13.563]13.55]13.65{13.74]13.65
Mean |28.44]28.49128.62|28.62|28.43]|29.33129.287129.02]13.04113.32{13.48[13.28{13.20] 13.44|13.58 | 13.41
Bl [31.15[31.23]|31.53{31.30{30.90{31.50]32.20{31.53(15.09]15.33]15.34|15.25]14.38|14.69| 14 67| 14.58
A | B2 [3238]3273288/3265[33.00{33.10{33.60]33.23|14.62[14.73[14.84] 14 73 15.40] 15,56 15.20]15.42
B3 [31.83]31.83[32.13|31.93(31.80{31.60|32.90]32.10| 14.29| 14.64| 14.86|14.60| 14.54 | 14.92| 1483 14.76
Mean |31.79]31.92]32.18]31.96[31.90|32.07[32.90{32.29 | 14.67 14.90 | 15.01| 14.86 | 14.77 [ 15.06 | 14.93 [ 14.92
Bl |34.63]|34.75|34.95/34.78{34.70[35.30|34.90]34.97 | 17.45{17.59] 18.75| 17.93] 17.58 | 17.57| 18.94 | 18.03
o3 | B2 [3845]386839.08]38.74[37.90(40.00|39.00[38.97|19.02{19.81]20.57 19.80| 19.59 19.90|20.39| 19.96
B3 |34.98]35.25]35.4535.23]36.90|36.40]35.20/36.17]18.69] 18.72] 19.02|18.81| 18.66]18.73|18.99] 18.79
Mean |36.02]36.23[36.49(36.25|36.50 | 37.23| 36.37[36.70| 18.39] 18.71]19.45| 18.85] 18.61| 18.73| 19.44[ 18.93
B1 |28.78]29.03]29.08[26.96[28.90|30.00]28.90|29.27| 19.55| 12.63] 13.27| 15.12| 12,75 12.63| 13.47[ 12.95
A4 B2 }2970|29.80/30.10/29.87]29.90]29.60]31.00(30.17 | 13.47 | 14.04[14.63]14.05|14.70| 14.73| 14.98| 14.80
B3 ]29.20]29.35{29.45|29.33]30.40]|30.80]31.20|30.80 | 14.69]14.84 | 14.46| 14.66] 13.53| 14.05| 14.58| 14.05
Mean |29.23]29.39]20.54]29.39)29.73] 30.13) 30.37 | 30.08 | 15.90| 13.80 | 14.12[ 14.61| 13.66 | 13.80| 14.34 | 13.94
Bl |33.30]33.35[33.45{33.37133.10|31.90] 34.30{ 33.10] 15.03| 15.57 ] 15.67 | 15.42| 15.39] 15.68|15.78| 15.62
AS B2 |33.85{33.98{34.18]|34.00]33.50]|35.50|33.00{34.00] 15.45]15.64]15.62|15.57 | 15.92]16.30| 16.36 | 16.19
B3 {33.50133.60{33.70/33.60]32.80]36.00]|33.00{33.93{15.61]16.08]|16.12|15.94|15.46]15.52|15.66 15.55
Mean |33.55(33.64(33.78]33.66]33.13|34.4733.43{33.68/15.36]15.76 | 15.80] 15.64| 15.59 | 15.83]15.93]| 15.79
Mean C  131.81][31.93[32.12[31.96{31.94{32.65(32.47(32.35[15.47]15.30| 15.57 | 15.45| 15.17 | 15.37 | 15.64 | 15.40
- Bl [31.16(31.27[31.44|31.29]31.12[31.48(31.77|31.46|15.91]14.70|15.13]15.25{ 14 53| 14.63]15.12]14.76
= B2 [32.6732.83(33.05]32.85(32.46{33.50(33.32{33.09|15.1815.64]15.96/15.59{15.83]16.11|16.25]16.06
U
= B3 131.60{31.71131.90131.74] 32.31|32.65]32.41{32.46 | 15.33| 15.56 | 15.63|15.51] 15.15| 15.37| 15.56| 15.36
A 0.36 0.3 0.09 0.21
2 B 0.28 0.31 0.08 0.11
il C 0.33 0.30 0.08 Q.11
2 AB 0.65 0.71 0.19 0.25
% AC N.S N.S 0.19 0.24
- BC N.S N.S 0.13 0.19
ABC N.S N.S 0.36 0.44
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