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INTRODUCTION

Sugar beet (Beta vulagaris L.) is the second important
sugar crop in Egypt after sugar cane. The importance of this crop
comes from not only its ability to grow in the newly reclaimed
lands, but also from giving high sugar recovery as well as its
lower water requirement.

In Egypt the gap in sugar production amounted to 803.000
tons* of sugar per year imported from abroad. To attempt to
minimize the gap between production and consumption, many
efforts have been done to increase yield of sugar beet
horizontally and vertically and sugar cane vertically.

Nowadays, there are three sugar beet factories; the first
was established in Kafr El-Sheikh Governorate, the second in
Dakahliya Governorate and the third factory was allocated in
I'ayoum Governorate

Varieties are ones of the most important factors directly
affected in the production of sugar beet root yield.

The low availability of microelements resources
represented the main problem affecting agricultural development
in the arid and semi-arid regions. The proper application of the
different microelements resources is needed.

*Sugar Crops Council, Ministry of Agriculture, Giza, Egypt, 2005.

INTRODUCTION
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Application of microelements for nutrients mostly
depends on their effect on crops.

Soils of the Nile Valley and the newly reclaimed areas are
in particular suffered from the lack of micro nutrients after
Aswan High Dam construction.

The present work was conducted to find out the relative
importance of two micro-clements (Boron and Molybdenum) to
some sugar beet varieties in relation to yield and quality
attributes.

INTRODUCTION

www.manaraa.com




Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
o
Q
Q
Q
Q
Q
W
Q
Q
Q
Q
Q
Q
3
Q
3
W
3
Q

Q
Q
Q

ﬂﬂdﬂﬂﬂﬂﬂdﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂdﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂdﬂﬂﬂﬂddﬂ

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂddﬂdﬂﬂﬂﬂﬂﬂﬂdﬂﬂﬂﬂUﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂd

REVIEW
~ OF
LITERATURE

Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
3
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
o

www.manaraa.com



www.manaraa.com




REVIEW OF LITERATURE

The present literature will be arranged under two main parts as
follows:

1- Varietal performance.

2- Effect of micro-elements.

1. VARIETAL PERFORMANCE ON:

a. Growth criteria:

Milford and Riley (1980) studied some growth traits of
six monogerm and three multigerm sugar beet varieties. They
found differences between varieties in root weight per plant.
These differences were caused more by differences in rates of
expansion and final sizes of individual leaves than by differences
in rates of leaf production. When the growth of the first six
leaves of each plant was examined in details, the greater size of
successive leaves and genotypic differences between comparable
leaves were more attributable to differences in leaf expansion
rate than to differences in the duration of leaf expansion.

AL-Saad, et al. (1984) evaluated 4 sugar beet cultivars;
Maribo Marina-Poly, Maribo Maroc-Poly, Maribo Magna-Poly
and Maribo Auta-Poly. They found that the mean weight of
leaves did not differ significantly between cultivars. They added
that the mean root weight assessed at harvest did not differ

significantly between cultivars.

REVIEW OF LITERATURE 3
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Badawi (1985) evaluated four sugar beet varieties; Tribel,
Maribo, Marcopoly, and Trirave. Trirave variety gave the
highest values for all characters studied except root length.

Hanna, et al. (1988) evaluated three sugar beet varieties
viz, Maribo, Marcopoly and Trirave. They pointed out that
Trirave surpassed the other varieties in root fresh weight and root
diameter.

Ghura (1989) showed that the studied sugar beet varieties
significantly differed in leaf weight.

Abd El-Aal and Dawwam (1991) tested fifteen imported
varieties of sugar beet at Minufiya governorate, Egypt. They
detected that the studied varieties significantly differed in their
growth. The variety Irinova exceeded the other varieties in root
diameter, root weight, while Curave variety was superior in top
weight per plant. The highest values of root length were obtained
from Z R 5342 and Delamon varieties, respectively.

Abd Alla (1992) evaluated three sugar beet varieties
under Sadat city region, and found that the differences among
sugar beet varieties were significant for root growth characters,
i.e. root weight per plant, root length and diameter. Cerespoly-3
variety surpassed both Maghribel and Curave varieties for all
characters in both seasons. He added that the highest values of
foliage weight per plant and leaves number were obtained from
Maghribel and Curave, respectively.

REVIEW OF LITERATURE
-4 -
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Nassar (1992) evaluated eleven multigerm varieties
namely Kawemira, Ras poly, Pleno, Maribo Maroc Poly, Ceres
Poly-3, Tribel, Supra Poly, Maghribel, KWS-695, Kaweterma
and Desperiz Poly-N. He showed that Supra Poly variety was
superior in root size (in terms of length, diameter and fresh root
weight) followed by Maghribel. Also, he found that varieties
differed significantly in growth traits. However, the highest root
dry matter percentages resulted from Cerespoly-3, Maghribel
and Pleno, respectively.

Abo El-Ghait (1993) found that sugar beet varieties were
significantly different in root length and diameter.

Mokadem (1993) studied seven sugar beet cultivars for
some charactersics. Pleno followed by Fakir produced the
highest values overall growth.

Besheit, et al. (1994) reported that the average root
weight of Maribo cultivars was heavier than that of sers polyone.

Saita, et al. (1994) evaluated sugar beet varieties E, N,
and Z types for root and top weight on eight sampling dates over
a 5-month period. They found that the root weight of E-type
showed more rapid increase throughout the growing period
particularly in the early stages than the other varieties and
maintained greater root weight to the end of the growth. Root
weight of Z-type showed a slow increase during the growing
period especially in the later stages. The rate of increase in top
weight in the later growing period was high in Z-type while it

REVIEW OF LITERATURE
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was low in E-type variety. The time of maximum top growth
followed by a declining growth was reached in variety E-type
earlier than in Z-type variety. The three varieties showed the
same crop production.

Shalaby (1998) showed that the tested sugar beet
varieties differed significantly in root diameter, root fresh weight
and root/top ratrio. He found that Pamela variety surpassed
Univers variety in root diameter and root fresh weight, while
Univers varierty surpassed Pamela varicty in top fresh weight
and root/top ratio.

El-Taweel (1999) found that sugar beet varieties Top,
Kawemira and Pleno did not differ significantly in dry weight of
leaves, roots and total dry weight/plant. The variety Pleno was
the highest one in this respect followed by Kawemira and Top in
a descending order.

Mahmoud, ef al. (1999) evaluated five sugar beet
varieties namely Maghribel, Zwaan poly, KWS/695, Pleno and
Tribel. They found that Maghribel and Zwaan poly had the
highest 1oot weight and dry matter accumulation throughout the
growing season.

Ramadan (1999) recorded significant differences among

sugar beet varieties. Variety Ras poly gave the highest individual
root weight.

REVIEW OF LITERATURE
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Ramadan and Hassanin (1999) tested six sugar beet
varieties; Sofi, Maghribel, Desperiz poly-N, Marathon, Pamela
and Eva. They found that the heaviest roots (714 and 729 g)
were obtained from Pamela variety in the first and second
seasons. respectively compared with the other varieties.

Abd EL-Fatah (2000) studied the performance of six
sugar beet varieties (Alex, Universe, Kawemire, Pleno, Panther
and Toro). He found that varieties differed significantly in plant
dry weight. Varicty Panther had almost the best growth traits as
well as the highest individual root weight.

Al-Labbody (2003) found significant differences among
ten multigerm varietries (Toro, Lados, Vital, Gloria, Pamela, Del
937, Dcl 938, Del 939, kawemira and Athos poly) and five
monogerm varieties (Marathon, Rhopsodie, Tellus, Vital and
Helis), sugar beet varieties, root traits (root length, root diameter
and root fresh weight), top dry weight and root/top ratio.

Osman, ef al. (2003) studied the performance of three
sugar beet varieties (Gloria, Toro, Pamela). They found that
Gloria variety had the highest values of total dry weight of
leaves compared with the other varieties, whereas but Toro
variety had the highest values of root length.

Shalaby (2003) studied the performance of six sugar beet
varieties (Del 936, 937, 938 and 939, Desperespoly and
Demapoly). Demapoly variety surpassed the other varieties in
root length, root diameter, root and top fresh weight.

REVIEW OF LITERATURE
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Ali (2005) studied the performance of three sugar beet
varieties (KWS-9422, Pamela, Recolta-poly). Pamela variety had
the highest values of root length, root diameter, root and top
fresh weight/plant compared with the other varieties.

b. Juice quality and chemical constituents:

Abd El- Ghaffar, et al. (1981) found that the sugar beet
varieties (Trirave, Polyrave, Pedigree) did not show any
remarkable differences in the sugar content.

Campbell and Kern (1982) in USA, evaluated ten sugar
beet varieties at five locations during four years. They found that
most cultivars were not significantly different from each other
for recoverable sucrose/ha, the influences of sucrose percent and

impurities were apparent.

Jassem (1982) reported that the monogerm varieties had a
lower sugar content than multigerm varieties.

Sako, er al. (1982) evaluated four varieties in two
localities differing in soil type. The percentages of K, Na, and a-
amino nitrogen and the sugar percentage in the molasses were
least in the variety Monofort.

AL-Saad, et al. (1984) evaluated four sugar beet

cultivars; Maribo Marina-Poly, Maribo Maroc-Poly, Maribo
Magna-Poly and Maribo Auta-Poly. They found that the mean

REVIEW OF LITERATURE
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total soluble solids was reducing while sugars non-reducing
sugars and total sugar contents assessed at harvest did not differ
significantly between cultivars.

Badawi (1985) examined four sugar beet varieties; Tribel,
Maribo, Marcopoly, and Trirave. The first three tested varieties
weve significantly differed in sucrose percentage. Trirave variety
gave the highest values for all characters studied except sucrose
percentage.

Kimber and Mc Cullagh (1986) tested 16 sugar beet
varieties, they found that the mean root yield was 55.56 ton/ha.
They showed that the recorded sugar content values of the tested
sugar beet varieties were Solohill (17.67%), Hilma (17.59%),
Bella (17.57%), Ouatio (17.50%) and Samson (17.28%).

Tripathim ef al. (1986) reported that the examined sugar
beet varicties significantly differed in sugar content. These

variations ranged from 13 to 18 in sucrose percentage.

Cermin and Michalikova (1988) in trials included 12
local and foreign varieties during 3 years. They found that the
highest sugar content resulted from Kaweduca, Kawemaja,
Scaldia and Morinda cultivars.

Kupper and Herzog (1988) compared two varieties
combining high sugar content (N type) and one high sugar
content (Z type). A triploid Z type had a higher sucrose content
(17.2 %) than the other varieties 16.2-16.8%.

REVIEW OF LITERATURE
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Obead (1988) tested five multigerm varieties viz,
Kawemira, Kawpoly, Kawepure, Kaweterma, and Trible and two
monogerm ones viz, Kawemono and Kawegigamono. He added
that the differences among varieties in sucrose and purity

percentages were not significant.

Ghura, Nabawia (1989) showed that studied sugar beet
varieties significantly differed in TSS% of sugar beet.

Abd El-Aal and Dawwam (1991) tested fifteen imported
varieties of sugar beet at Minufiya governorate, Egypt. They
detected that the studied varieties significantly differed in their
quality traits. The higher values of sugar percentage were
obtained from Z R 5342 and Delamon varieties, respectively.

Besheit, er al. (1991) showed that Tribel cultivars
recorded superiority in term of quality as compared with Maribo

marcopoly.

Hassanin (1991) compared two sugar beet varieties, i.e.
Recoltapoly and Trirave and two harvesting dates, i.e.180 and
195 days after sowing under Egyptian conditions. He found that
no significant differences were detected between varieties in
both sucrose and purity percentage.

Abd Alla (1992) evaluated three sugar beet varieties
under Sadat city region. The differences between varieties were
significant for TSS and juice purity percentages, but they were
insignificant for sucrose percentage.

REVIEW OF LITERATURE
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Nassar (1992) evaluated eleven multigerm varieties
namely Kawemira, Ras poly, Pleno, Maribo Maroc Poly, Ceres
Poly-3, Tribel, Supra Poly, Maghribel, KWS-695, Kaweterma
and Desperiz Poly-N. He found that varieties exhibited
significant differences in quality traits. He showed that Supra
Poly variety was superior in purity percentage, sugar recovery %
followed by Maghribel. He added that sucrose percentage ranged
from 16.19 to 17.95 % in the 1™ season and from 16.16 to 19.07
% in 2" season for Supra Poly and Tribel, respectively while the
highest percentage of impurity components expressed as Na, K
and a-amino -N resulted from the Maribo Maroc Poly variety.
The highest number of harvested roots resulted from Tribel.

Abo El-Ghait (1993) found that sugar beet varieties were
significantly differed in TSS % and sucrose percentage.

Mokadem (1993) compared seven sugar beet cultivars
for some characteristics. Pleno followed by Fakir produced the
highest values overall juice quality.

Besheit, e7 al. (1994) reported that variety Serspoly gave
higher TSS% and sucrose cotent than that of Maribo cultivars.

Sperlingsson and Larsson (1997) tested 17 sugar beet
varieties from Sweden, Denmark, Netherlands and Belgium in 5
trials in Sweden. The results showed that the best five varieties
were; Hana, KWS/6227, HM/1457, St 160 and HM/1458, a
sugar content was the highest in KWS/6227 that was 18.06 %.

REVIEW OF LITERATURE
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Shalaby (1998) showed that the tested sugar beet
varieties differed significantly in sucrose percentage and TSS %.
He found that Univers variety surpassed Pamela variety in
sucrose and TSS percentages.

El- Taweel, Fayza (1999) in Egypt, found that sugar beet
varieties Top, Kawemira and Pleno did not differ significantly in
sucrose, TSS, purity, Na and K%. Her results showed significant
differences among varieties in a-amino -N content in roots. The
variety Pleno was the highest one in this respect followed by
Kawemira and Top in a descending order.

Mahmoud, et al. (1999) in Egypt, evaluated five sugar
beet varieties namely Maghribel, Zwaan poly, KWS/695, Pleno
and Tribel. They found that Maghribel and Zwaan poly had the
highest sucrose% ranged from 18.13 to 17.05% for Zwaan poly
and Tribel in the 1% season and from 17.98 to 17.2% for
Maghribel and Pleno in the 2™ one, respectively. They added
that the variety Tribel gave the highest impurities in beet roots.
The lowest% of Na resulted from KWS-695, while the lowest%
of K and o-amino-N resulted from Zwaan poly. The variety
Maghrbel gave the highest recoverable sugar %.

Ramadan (1999) recorded significant differences among
sugar beet varieties, (Pleno, Eva and Ras poly) in juice quality.
The variety Ras poly gave the highest impurities in roots. The
variety Eva had the best quality traits in terms of the highest

REVIEW OF LITERATURE
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sucrose and purity% as well as the lowest% of sucrose loss to
molasses.

Ramadan and Hassanin (1999) tested six sugar beet
varieties; Sofi, Maghribel, Desperiz poly-N, Marathon, Pamela
and Eva. The highest sucrose and purity% were obtained from
Desperiz poly-N variety. Desperiz poly-N variety gave the
highest recoverable sugar%, sucrose loss to molasses at harvest,
but the highest % of impurities in terms of Na, K and amino-N
were obtained from Marathon and Pamela varieties.

Abd EL-Fatah (2000) studied the performance of six
sugar beet (Alex, Universe, Kawemire, Pleno, Panther and Toro)
under two harvesting dates (180 and 200 days after sowing).
Panther variety recorded the highest contents of impurities (a-
amino -N, K, and Na). The variety Kawemira had the highest
percentage of recoverable sugar.

Kajiyama, et al. (2000) claimed that root sugar
concentrations were higher in Monoesu S. than in Megumi.

El-Geddawy, ef al. (2001) pointed out that sugar beet
variety Lola attained the superiority over the other three studied
varieties with respect to TSS%. However, this effect was
insignificant with respect to sucrose percentage.

REVIEW OF LITERATURE 3
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Havashida, er al. (2001) demonstrated that sugar beet
variety Abend is higher in sugar content and a little lower in
Harmful non—sugar than Humming.

Al-Labbody (2003) found significant differences among
ten multigerm varietries (Toro, Lados, Vital, Gloria, Pamela, Del
937, Del 938, Del 939, kawemira and Athos poly) and five
monogerm varicties (Marathon, Rhopsodie, Tellus, Vital and
Helis) with respect to sucrose and purity% while TSS
insignificantly differed in this respect.

Osman, ef al. (2003) studied the performance of three
sugar beet varieties (Gloria, Toro and Pamela). They found that
variety Toro had the highest values of T.S.S%.

Shalaby (2003) studied the performance of six sugar beet
varieties (Del 936, 937, 938, 939, Desperespoly and Demapoly).
Del 938 surpassed the other varieties in TSS, Sucrose and Purity
% and K% in sugar beet roots. Also, variety 939 surpassed the

other varieties in oo N and Na% in sugar beet roots.

Ali (2005) studied the performance of three sugar beet
varieties (KWS-9422, Pamela, Recolta-poly). KWS-9422 variety
had the highest values of total soluble solids percentage, whereas
the variety Pamela had the highest values of sucrose and purity
percentages.

REVIEW OF LITERATURE
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¢. Yield and its components:

Abd El- Ghaffar, ef al. (1981) found that the sugar beet
varieties (Trirave, Polyrave and Pedigree) increased significantly
on the yield of A.J.L in the first year and others are no significant
differences in the yield of the varieties in the other two years.

Campbell and Kern (1982) evaluated ten sugar beet
varieties at five locations during four years. They found that
higher root yicld was associated with lower sucrose
concentration. They reported that most of the cultivars were not
significantly ~ different from ecach other for recoverable
sucrose/ha.

Jassem (1982) in Poland, stated that the monogerm
varieties are higher yielding than multigerm varieties.

AL-Saad, et al. (1984) cvaluated 4 sugar beet cultivars;
Maribo Marina-Poly, Maribo Maroc-Poly, Maribo Magna-Poly
and Maribo Auta-Poly. They found that the root yields and
number of plants/ha did not differ significantly between

cultivars.

Taha, et al. (1985) studied three sugar beet varieties;
Maribo, Marcopoly and Trible Trirave. Trirave significantly
outyielded the other two varieties in root and top yield per
feddan.

REVIEW OF LITERATURE
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Kimber and McCullagh (1986) tested 16 sugar beet
varieties, they found that the mean root yield was 55.56 ton/ha.
The sugar beet varieties Amethyst, Julia, Primo, Regina, Bingo,
Bravo, and Promo showed better sugar yield than the average of
(17.2 %).

Tripathi, et al. (1986) reported that the examined sugar
beet varieties significantly differed in root yield/ha. These
variations ranged from 39 to 70 tons of roots/ha.

Attia and Sultan (1987) reported the variety Tribel was
superior in root yield ton/fed (32.49 and 29.13 in both seasons),
biological yield ton/fed (57.73 and 51.63 in both seasons) and
sugar yield ton/fed (4.59 and 4.28 in both seasons) and followed
by Kawegigamono and then Mono svalove.

Cermin and Michalikova (1988) showed that, trials
included 12 local and foreign varieties during 3 years. They
found that the highest yielding varieties were obtained from
Kawerenta and Apache which exceeded the standard variety
(Dobrovicka-A) in root yield by 5.03 and 4.81 ton/ha,
respectively, while sugar yields were highest in Kawerenta,
Marinda and Betimo which exceeded the standard by 0.95, 0.64
and 0.62 ton/ha, respectively.

Hanna, er al. (1988) evaluated three sugar beet varieties
viz, Maribo, Marcopoly and Trirave. They pointed out that
Trirave surpassed the other varieties in yields of sugar and
tops/fed.
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Kupper and Herzog (1988) compared two high yielding
varieties (E type); two varieties combining high root yield. They
found that the diploid E type had a refined sugar yield of 7.75
ton/ha compared with 7.25 and 7.60 tons/ha for the other types.

Obead (1988) tested five multigerm varieties viz,
Kawemira, Kawpoly, Kawepure, Kaweterma, and Trible and two
monogerm ones viz, Kawemono and Kawegigamono. He found
that Trible and Kawegigamono produced the highest yields of
roots, tops and sugar/fed.

Ghura (1989) showed that the studied sugar beet varieties
significantly differed in root yield of sugar beet.

Abd El-Aal and Dawwam (1991) tested fifteen imported
varieties of sugar beet. They detected that the studied varieties
significantly differed in their yield traits. The variety Irinova
cxceeded the other varieties in root yield/fed. Moreover, the
variety KWS was superiors in root yield.

Hassanin (1991) compared two sugar beet varieties, i.e.
Recoltapoly and trirave and two harvesting dates, i.c.180 and
195 days after sowing under Egyptian conditions. He found that
Trirave variety produced heavier root and outyielded
Recoltapoly in root and sugar yields per feddan.

Abd Alla (1992) cvaluated three sugar beet varieties. He
found that average yields of top, root, and sugar were 5.972,
38.046 and 5.76 tons/fed, respectively.
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Leilah and Nasr (1992) showed that the sugar beet
cultivars markedly differd in their potential yield. Tribel cultivar
recorded the highest root and sugar yield/fed, as compared to
Maribo marcopoly or Trirava.

Nassar (1992) evaluated eleven multigerm varieties
namely Kawemira, Ras poly, Pleno, Maribo Maroc Poly, Ceres
Poly-3, Tribel, Supra Poly, Maghribel, KWS-695, Kaweterma
and Desperiz Poly-N. He found that varicties exhibited
significant differences in yield traits. He showed that Supra Poly
variety was superior in root, sugar and top yields/fed followed by
Maghribel. The highest number of harvested roots resulted from
Tribel.

Abo El-Ghait (1993) found that sugar beet varieties were
significantly different in top, root and sugar yields/fed.

Mokadem (1993) compared seven sugar beet cultivars
for some characteristics. Pleno followed by Fakir produced the
highest values overall yield.

Besheit, e al. (1994) reported that the average of Maribo
cultivars was heavier than that of Serspolyone. This was
reflected in total root yield/fed.

Domska (1996) found that sugar beet cv. AJ Poly and PN
Mono-1 were gave the highest root, top and sugar yield.
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Schwarzbach, et al. (1996) summarized the results of
joint field trials with 39 sugar beet varieties. They noticed that all
of them gave sugar yields of at least 10 ton/ha. Some could be
classified as high yielding sugar types, e.g. Adonis, lbis and
Reka, while others were normal or normal/high-yielding types,
e.g. Oryx, Stella, Magnat and Matader.

Sperlingsson and Larsson (1997) tested 17 sugar beet
varieties from Sweden, Denmark, Netherlands and Belgium in
five trials in Sweden. The results showed that the best five
varieties were; Hana, KWS/6227, HM/1457, St 160 and
HM/1458. Root yield was the highest in KW S/6227 (49.9t/ha).

Shalaby (1998) showed that the tested sugar beet
varieties differed significantly in root yield and number of
roots/fed. He found that Pamela variety surpassed Universe
variety in root yield and number of roots/fed.

El-Taweel (1999) found that sugar beet varieties Top,
Kawemira and Pleno did not differ significantly in top and sugar
yields/fed. The variety Pleno was the highest one in this respect
followed by Kawemira and Top in a descending order.

Mahmoud, er al. (1999) evaluated five sugar beet
varieties namely Maghribel, Zwaan poly, KWS/695, Pleno and
Tribel. They found that Maghribel and Zwaan poly had the
highest top yield/fed. The variety Maghrbel gave the highest root
and sugar yields/fed.
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Ramadan (1999) recorded significant differences among
sugar beet varieties, (Pleno, Eva and Ras poly) in yield. The
variety Ras poly gave the highest number of harvested roots, the
highest individual outyielded the other varieties in root and
rccoverable sugar yield/fed.

Ramadan and Hassanin (1999) tested six sugar beet
varieties; Sofi, Maghribel, Desperiz poly-N, Marathon, Pamela
and Eva. Desperiz poly-N variety gave the highest number of
roots/fed at harvest. They added that the variety Marathon gave
the highest root yield (27.2 and 27.7 ton/fed) and recoverable
sugar yield (4.13 and 4.21 ton/fed) in the 1% and 2™ season,
respectively.

Abd EL-Fatah (2000) studied the performance of six
sugar beet (Alex, Universe, Kawemire, Pleno, Panther and Toro)
under two harvesting dates (180 and 200 days after sowing). The
variety Panther had almost the best root yield and recoverable
sugar yield compared with the other varieties. The variety
Kawemira had the highest top yield/fed.

Bogdevich, ef al. (2000) revealed that root yield of sugar
beet cv. Belorusskaya 69 was about 40 ton/ha, with sugar yields
of 6.73 ton/ha.

Kajiyama, ef al. (2000) claimed that root yields of
Megumi were 61.3-76.6 ton/ha compared with 57.3-75.7 ton/ha
in Monohomari and 54.3-71.7 t in Monoesu S. Sugar yields were
higher in Megumi than in monohomari.
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El-Geddawy, er al. (2001) pointed out that sugar beet
variety Lola attained superiority over the other three studied
varieties with respect to root and sugar yields.

Havashida, ef al. (2001) demonstrated that sugar beet
variety Abend is higher in root yield.

Al-Labbody (2003) found significant differences among
ten multigerm varietries (Toro, Lados, Vital, Gloria, Pamela, Del
937, Del 938, Del 939, kawemira and Athos poly) and five
monogerm varieties (Marathon, Rhopsodie, Tellus, Vital and
Helis), sugar beet varieties top, root, and sugar yields.

Ali (2005) studied the performance of three sugar beet
varieties (KWS-9422, Pamela, Recolta-poly). Pamela variety had
the highest values of root, top and sugar yields but the variety
KWS-9422 gave the lowest ones.

2. EFFECT OF MICROELEMENTS ON:

a. Growth criteria:

Chelombitko (1970) found that foliar nutrition of 0.01 %
boric acid applied to sugar beet at the 5 to 8 leaf stage increased
chlorophyll content and photosynthetic in the leaves.

Hanousek (1973) investigated the effect of compound
application of trace elements fertilizer containing 6.37% of
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boron at the rates of 0.30, 4.80 or 6.60 kg/ha to sugar beet plants.
He found that application of 0.3, 4.8 up to 6.6 kg/ha decreased
forking of the roots.

Omelchenko, ef al. (1973) found that the treatment seeds
of sugar beet with B and Mo increased chlorophyll contents and
photosynthesis.

Anikeev, ef al. (1978) observed that treatment seed of
sugar beet with B decreased water deficit, increased
photosynthesis, prevented the secondary regrowth of leaves.

Ewida, ef al. (1984) showed that spraying B at rate of 100
ppm to sugar beet plants gave the greatest dry weight of both
roots and leaves at harvest time.

Gritsenko ef al. (1985) proved that soaking sugar beet
seeds in 0.02 % boric acid solution gave a higher germination
rate% and increased growth.

Morsy and Taha (1986) found that the addition of B to
sugar beet increased dry matter content in tops and roots of sugar
beet plants.

Shahin (1986) reported that application of B at the rate of

50 ppm at 80 days from sowing gave the highest fresh and dry
weight of root, leaf blade, root length and root width.
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El-Mashhadi (1988) treated sugar beet plants with B at a
rates of 1 and 2 kg/fed, he found that the application of 1 kg
B/fed produced the highest fresh weight of roots as compared
with the other treatments.

Moustafa (1989) found that soaking sugar beet seeds in B
individually increased fresh and dry weight of leaves and roots.

Shaker and Al-Roami (1989) soaked sugar beet seeds in
0.05, 0.1 and 0.15% boric acid solution. All treatments were
significantly affected leaf area, root number and plant dry matter.
They added that soaking in 0.05 % boric acid gave high leaf area,
total number of leaves, weight of roots and leaves.

Saif (1991) found that soil application of 0.5 Kg B/fed
gave the highest value of tops criteria, i.e. leaves number, top
fresh and dry weight per plants as well as top dry matter, fresh
and dry weight of roots, root dry matter and root size of sugar
beet length and diameter.

Mohamed (1993) found that the highest fresh weight of
roots was produced from seeds soaked in 40 ppm solution of B
solution for 24 hours before sowing.

Tariq, et al. (1993) reported that B application at 1, 2, 3
and 4 kg/ha significantly increased root diameter and length.

Wang (1994) found that B fertilizers applied as top
dressing increased germination rate of monogerm seeds by
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10.4%. Multigerm plants had higher leaf area compared with
monogerm plants. The low germination rate of monogerm
compared with Multigerm plants was attributed to short leaf

rosette form.

Bondok (1996) found that foliar application of boron
slightly increased root length and root fresh weight of sugar
beet.

Nemeat Alla (1997) found that foliar spray with 1 g boric
acid and 1 g molybdate ammonium solutions alone or
combinations. Combinations between two microelements
surpassed in root length, root diameter, dry weight of plants and
higher growth rate compared with untreated plants.

Osman (1997) found that soil application with zero, 0.50
and 1.00 kg B/fed as a sodium borate 11 % B and a mixtures (B
+ Mn) 0.5 + 0.02 kg/fed and 1 + 0.04 kg/fed as soil application
to fully expanded insignificantly increased LAI, root length, root
diameter and root fresh weight.

Ibrahim (1998) studied the response of sugar beet to
foliar spraying with B. He found significant differences in dry
matter accumulation, root length, root diameter, crop growth rate
and net assimilation rate due to microelements in favour of
spraying with microelements mixture.
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Jaszczolt (1998) found that dry matter in the roots was
more affected when B applied during the period of rapid growth
rather than at sowing.

Osman, ef al. (2003) found that increasing the level of
boron up to 2 kg B/fed increased leaf area, leaf area index, total
dry weight, assimilation rate, root/top ratio and root length.

Enan (2004) found that soil application 0.5 kg B/fed
increased root fresh weight/plant and 0.5 kg B/fed as well as
mixture 0.5 kg B/fed + 4 kg Zn/fed increased root fresh
weight/plant, leaves fresh weight/plant and 0.5 kg B/fed + 4 kg
Zn/fed increased root length and diameter.

Nafei (2004) indicated that root length (in the 2™ season
only) was significantly increased as boron level was increased
from zero to 0.50 kg boron sulfate/fed, However, root fresh
weight was significantly influenced by B rates added to sugar
beet plants in both seasons.

Osman, ef al. (2004) illustrated that increasing the level
of B increased significantly total dry weight in both seasons.
However, in the 2™ season increased significantly leaf area
index, leaf area, root length and root fresh weight.

b. Juice quality and chemical constituents:

Chelombitko (1970) found that foliar nutrition of 0.01%
boric acid applied to sugar beet at the 5 to 8 leaf stage increased
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the enzyme activities in the leaves, translocation of sugar to root
and sugar content in the root.

El-Kobbia, ef al. (1971) noticed that application of B
either in soil in form of borax at a rate of 560 g/ha increased
sucrose by 2.3-2.9%.

Brysov (1974) pointed out that spraying of 0.1 salt
solution of Mo microelement increased root sugar content by 0.1-
0.5%.

Vlasyuk, ef al. (1974) reported that sugar beet given B
and Mo increased root sugar content by 0.2- 0.7%.

Bedrinets, et al. (1975) reported that the application of
super phosphate enriched with Mo and B showed increased root
sugar contents by 0.1-0.5% from 21.5% on plots given super
phosphate containing no trace elements.

Karvatskii (1975) found that application of super
phosphate enriched with B and Mo increased root sugar contents
by 0.3-0.6%.

Omelchenko (1975) found that the treatment of sugar
beet seeds with B and Mo increased chlorophyll contents,
photosynthesis, carbohydrate and energy metabolism.

Mazepin and Nikitaeva (1977) showed that treatment of

sugar beet seed with 0.5 B kg/t seed increased the root sugar
contents.
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Tadorcic and Faller (1977) proved that with B
application, there was a slight increase in the sugar content of
sugar beet plants.

Anikeev, et al. (1978) observed that treatment seed of
sugar beet with B decreased water deficit, increased sugar
accumulation. B decreased the root ash and noxios N contents
and molasses % during sugar production.

Sroller (1978) demonstrated that application of 0.6 kg
B/ha increased the root content of TSS and sucrose%.

Krunic, ef al (1980) showed that foliar spray of B in rate
of 1-3 kg B increased root sugar content by 0.6-0.9% in all the
different soil types.

Kalimeri and Pellumbi (1982) found that the application
of B to sugar beet roots on brown clay soil increased sugar
content from 0.5 to 1.4%.

Kudryashov (1985) cleared that soil and foliar
application of B to sugar beet crops grown with B deficient soil
increased root quality.

Gritsenko, et al. (1985) proved that soaking sugar beet
seeds in 0.02% boric acid solution gave a higher germination rate
and increased growth.
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Morsy and Taha (1986) found that the used application
of microelements three times ranged from 0.50 to 0.70% boric
acid attained the best results of TSS % in roots.

Shahin (1986) reported that application of B at the rate of
50 ppm at 80 days from sowing gave the highest fresh and dry
weight of root, leaf blade, root length and root width.

Dragan, et al. (1987) found that by giving 3 kg B
increased sugar contents from 17.15 t/ha and 18.2%.

El-Mashhadi (1988) treated sugar beet plants with B at a
rate of 1 and 2 kg/fed. He found that application of 1 kg B/fed
produced the highest% of sucrose and purity of root juice as
compared with the other treatments.

Genaidy (1988) found that B fertilization with 2 Kg
B/fed raised sugar% and purity by about 12 and 18%.

Moustafa (1989) reported that soaking sugar beet seeds
in solution content 0, 20 or 40 ppm B for 24 hours before sowing
were more effective on N content in both leaves and roots.

Shaker and Al-Roami (1989) showed that soaked sugar
beet seeds in 0.05, 0.1 and 0.15% boric acid solution for 24 hours
before sowing; all treatments were significantly affected purity%
and crude sugar quality.
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Saif (1991) reported that soil application of 0.50 kg B/fed
gave the highest value of sucrose, TSS and purity percentage.

Toma, et al. (1991) found that application of B and Mo
regulated nitrate reductase, glutamine synthetase and ATP as
activities in sugar beet.

Castelo-Branco ef al. (1993) found that variation in the
concentration of various mineral elements in the leaves of sugar
beet cv. Kaweinterpoly the leaf blade concentrations of Mo
increased from young to the more nature leaves. No well defined
Pattern was observed for B.

Li, ef al. (1993) found that when seedlings of sugar beet
cv. Shuangfeng 8 were cultured in solution with deficiencies of
boron, deficiency symptoms of N, P, K, Ca or Mg were noted on
the seedling shoots. The seedlings in the treatments with
deficiency of boron had lower root weights than in controls given
all nutrient elements.

Tariq, et al. (1993) reported that B application at 1, 2, 3
and 4 kg/ha significantly increased brix and purity%.

Czuba (1994) found that the foliar applications of
INSOL-3, which contains B gave the largest sugar beet yield
increases.

Domska (1996) found that sugar beet cv. AJ Poly and PN
Mono-1 were given of soil applications 0.6 kg boron gave the
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highest sugar content as well as high root N, Na, K, NH,-N and

B contents.

Wrobel (1996) found that sugar beet cv. PN Mono-4
grown application of 2.0 kg B gave the highest root sugar content
was highest and 4.0 kg Mo increased their concentrations in
leaves and roots.

Nemeat Alla (1997) found that foliar spray with 1 g boric
acid and 1 g molybdate ammonium solutions/l alone or
combinations. Combinations between two microelements
surpassed in total soluble solids and purity% compared with
untreated plants.

Osman (1997) found that soil application with zero, 0.5
and 1 kg B/fed as a sodium borate 11% B and a mixtures (B +
Mn) 0.5 + 0.02 kg/fed and 1 + 0.04 kg/fed as soil application
insignificantly incrcased juice quality (TSS, sucrose and
purity%).

Wrobel (1997) found that micronutrient B and Mo
fertilization on contents of these elements in sugar beet (cv. PN
Mono -4) roots increased with B and Mo in leaves as well as in
roots. The highest sucrose percentage (18.3 %) in roots was
obtained under Mo treatment.

Jaszczolt (1998) found that mineral fertilizers providing
30 g B, 20 g Mo/ha and 3.7 - 3.8 Kg B and Mo increased trace
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elements were more effective when applied during the period of
rapid growth rather than at sowing.

Karamvandi and Malakouti (1998) revealed that 20 kg
borasite’ha gave significant differences in purity%. The
maximum sugar content (18.43%) was obtained with B
treatment.

Gezgin, et al. (2000) studied the effect of four levels of
boron fertilization (zero, 5, 10 and 20 kg/ha). They reported that
boron levels had significant effect on sugar content.

Perveen, et al. (2000) found that 0 or 2 kg B/ha on the
chemical composition of sugar beet cv. Keweterma. Sugar
quality was not significantly affected by treatment.

Saif (2000) treated sugar beet Kawmera variety with four
levels of boron (zero, 0.5, 1, and 1.5 kg B/fed). She found that
the application of 0.5 kg B/fed was necessary to increase sucrose
percentage in both seasons. In addition, the application of 0.5 kg.
B/fed significantly increased juice purity percentage.

Osman, ef al. (2003) found that increasing the level of B
up to 2 kg/fed increased sucrose and purity%.

Enan (2004) found that soil application mixture 0.5 kg
B/fed + 4 kg Zn/fed increased total soluble solids, sucrose,
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potassium% in root, lowest value Na% in roots, increased

purity% and increased boron concentration in roots and leaves.

Nafei (2004) indicated that total soluble solids percentage
was significantly increased as boron level was increased from
zero to 0.500 kg boron sulfate/fed, However, sucrose percentage
was significantly increased up to 0.750 kg B/fed. Purity
percentage was significantly influenced by B rates added to
sugar beet plants in both seasons.

Osman, ef al. (2004) found that by increasing the level of
boron increased significantly sucrose% in the 1% season.

c. Yield and its components:

Baginskas (1963) found that treating beet seeds with B
and Mo had a marked effect on the yield.

Abd El-Hady (1969) stated that B application increased
yield of sugar beet. The recommended dose was 20.25 kg B/fed
as soil application.

Chelombitko (1970) found that foliar nutrition of 0.01%
boric acid applied to sugar beet at the 5 to 8 leaf stage increased
root yield.

El Kobbia, ef al. (1971) showed that soil application of B
at rate of 560 g B/ha in form of borax or 506 g in the form of
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boric acid as foliar nutrition raised the yield of roots in each
experiment by about 6 tons/ha.

Hanousek (1973) investigated the effect of application
the compound of trace elements fertilizer containing 6.37% of B
at the rates of 0.30, 4.80 or 6.60 kg/ha to sugar beet plants. He
found that application 0.3, 4.8 or up to 6.6 kg/ha increased root
yield.

Zolotov and Lavrov (1973) studied the effect of the
application of B by different method of sugar beet. They found
that B gave the highest increase in root yields. Dusting seeds with
boric acid at a rate of 50g /100 kg were the best application
method.

Vlsyuk, ef al. (1974) reported that sugar beet given B and

Mo increased root and sugar yields by 2-8% and increased sugar
yields by 0.46-1.06 t/ha.

Bedrinets, ef al. (1975) reported that application of
superphosphate enriched with Mo and B showed inconsistent
effect on root yields of sugar beet.

Karvatskii  (1975) found that application of
superphosphate enriched with B and Mo increased root yields by

1'1-14% and sugar yields by 10-11%.

Omelchenko (1975) found that the treatment of sugar
beet seeds with B and Mo increased root yield.
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Sviridov (1975) added that the application of 1-3 kg B/ha
increased average root yield by 1.7-2.5 t/ha and sugar yield by
470-700 kg/ha.

Kurbel (1976) found that a very high positive
correlations between applied B and both root and sugar yields.
These results were true when B dose increased up to 10 kg/ha as
a foliar spray. He added that the maximum and economically
optimum yields were obtained by the addition of 6.0 to 6.7 kg
B/ha.

Meirmanov and Nuralin (1977) reported that seed
treatment with 0.05 % ammonium molybdate solution increased
root yields by 8.02 t/ha over 41.37 t which obtained by 0.8 %
with Mo.

Tadorcic and Faller (1977) found that the application of
B at 1.5 kg/ha decreased root and leaf yields of sugar beet plants.

Anikeev, ef al. (1978) observed that the treatment seed of
sugar beet with B increased root and sugar yields/ha by 26%.

Voth, ef al. (1979) cleared that, in soils with PH 6-8,
sugar beet yields were increased as a result of B application at a
rate ranging from 2 to 3 Ib/acre, while the addition of 4 Ib/acre
reduced the yields as compared to 2 Ib/acre.
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Krunic, et al. (1980) studied the effect of four different
soil types given B as a foliar spray of microelement on sugar beet
plants raised root yield in all types of soils.

Lashkevich (1980) reported that B had a positive effect
on the sugar yields of sugar beet.

Ljubic (1980) reported that average root yield of sugar
beet was increased due to the application of trace elements from
47.1 t/ha to 51.5 t/ha. The maximum yield was obtained by using
5 kg B/ha.

Antoniv (1981) stated that application of 2 kg B/ha to
sugar bect increased root yield from 19.2 to 52.5 t/ha.

Ksenz and Putskaya (1983) studied the effect of foliar
spray with 0.1% boric acid and 0.1% MoNH, each applied alone
or in different combinations to sugar beet grown. The results
cleared that the application of B was the effective treatment for

increasing root yield.

Ewida, et al. (1984) cleared that B at rate of 100 ppm
applied at harvest time gave the highest sugar yield/plant.

Gritsenko, er al. (1985) showed that the soaked sugar
beet seeds in 0.02% boric acid solution increased yields of 45.2
ton root and 7.2 ton sugar/ha compared with 39.3 t and 6.1 t
respectively for untreated seeds.
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Shahin (1986) reported that the application of B at the
rate of 50 ppm at 80 days from sowing increased root sugar yield,
but 25 ppm increased foliage yield/fed.

Dragan, et al. (1987) found that by giving 3 kg B
increased sugar beet root yields ranged from 17.15 t/ha and
18.2%.

El-Mashhadi (1988) treated sugar beet plants with B at a
rate of 1 and 2 kg/fed. He found that application of 1 kg B/fed
produced the highest sugar yield as compared with the other
treatments.

Ibrahim, ef al. (1988) studied the response of sugar beet
to foliar spraying with microelement B. They found that the
mixture of microelements gave the highest top, root and sugar
yields.

Moustafa (1989) found that soaking sugar beet seeds in
solutions cotained 0.20 or 40 ppm B solution for 24 hours before
sowing showed insignificant increase in root yield.

Striva, et al. (1990) showed that foliar application of 0.6
Kg B/ha in mid July or 2 foliar applications of B in mid July and
mid August gave average yields of 47.70, 48.08, 45.33 and 48.6
t. roots and 5.24, 5.41, 5.07 and 5.40 t. sugar/ha.
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Saif (1991) reported that soil application of 0.5 kg B/fed
produced a significant increase in yields of tops, roots and sugar
t/fed.

Hassanin and Abuldahab (1991) treated sugar beet
plants by foliar applications of 0.03 or 0.05% B or mixture of
0.03% B + 0.2% Mn or 0.05% B + 0.4% Mn. Application of B
increased sugar and root yields compared with the untreated
control. Mixed application of B + Mn produced the highest root
and sugar yields.

Tariq, et al. (1993) reported that the application of B to
sugar beet crops at a rate of 1, 2, 3 and 4 kg/ha significantly
increased root yield.

Czuba (1994) found that the foliar applications of
INSOL-3, which contains B gave the largest yield increases of
sugar beet.

Domska (1996) found that soil application of 0.6 kg
boron gave the highest root, shoot and sugar yield.

Wrobel (1996) found that sugar beet cv. PN Mono-4
grown application of 2.0 Kg B and 4.0 Kg Mo gave the highest
root and sugar yields.

Nemeat Alla (1997) found that foliar pray with 1 g boric
acid and 1 g molybdate ammonium solutions/L alone or
combinations. Combinations between two microelements
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surpassed in top, root and sugar yields compared with untreated
plants.

Osman (1997) found that soil application with zero, 0.5
and 1 kg B/fed as a sodium borate 11% B and a mixtures (B +
Mn) 0.5 + 0.02 kg/fed and 1 + 0.04 kg/fed as soil application
insignificantly increased yield and yield components (top, root
and sugar yields ton/fed.).

Wrobel (1997) found that micronutrient B and Mo
fertilization on yield and sugar in sugar beet (cv. PN Mono -4)
roots increased with B and Mo.

Jaszczolt (1998) found that mineral fertilizers providing
30 g B, 20 g Mo/ha and 3.7 - 3.8 Kg B and Mo increased yield of
roots and sugar were more effective when applied during the
period of rapid growth rather than at sowing.

Karamvandi and Malakouti (1998) revealed that 20 kg
borasite/ha gave significant differences in root yield and sugar
yield. The maximum root yields (45.89 t/ha) were obtained with
B treatment. There was also an increase of 17.36% in sugar yield
compared with the control treatment. Sugar yield of B treatments
was 13.74 % higher than the control.

Witek (1998) studied the effect of foliar application of B
in 2 or 3 doses, and found that root yield was highest with 2
applications of trace elements in solution (51.13 t/ha) compared
with 37.90 t/ha for the control. Top yield was 17.17 t/ha in the
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control and 28.47 t/ha with 2 applications of trace elements.
Sugar yield was also highest (9.51 t) with 2 applications of trace
elements.

Gezgin, et al. (2000) studied the effect of four levels of
boron fertilization (zero, 5, 10+and 20 kg/ha.). They found that
the highest root yield (62.8 t/ha) was obtained from 20 kg
boron/ha which were 4.1% higher than those lacking boron
application.

Perveen, ef al. (2000) found that 0 or 2 kg B/ha on the
chemical composition of sugar beet cv. Keweterma. Sugar beet
yields were not significantly affected by treatment.

Saif (2000) treated sugar beet Kawemira variety with four
levels of boron (zero, 0.5, 1, and 1.5 kg B/fed). She found that
the applied doses of boron fertilizer produced significant effect
on root fresh weight yield, and 0.5 kg. B/fed. raised root fresh
weight yield 43.9 %, 23.4% and 32.6% over this of unfertilized
treatment in the 1% and 2™ seasons and their combined,
respectively.

Osman, ef al. (2003) found that increasing the level of B
up to 2 kg B/fed increased sugar yield (ton/fed).

Enan (2004) found that soil application 0.5 kg B/fed and

mixture 0.5 kg B/fed + 4 kg Zn/fed increased root yield and
significantly increased top and sugar yield.

REVIEW OF LITERATURE
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Nafei (2004) indicated that sugar yield was significantly
increased as boron level was increased from zero to 500 g boron
sulfate/fed, However, root yield was significantly influenced by
B rates added to sugar beet plants in both seasons.

Osman, ef al. (2004) concluded that increasing the level
of B increased significantly the biological yield, root and sugar
yields and top yield.
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MATERIALS AND METHODS

Two field trials were carried out in Sakha Agricultural
Research Station, Kafr EL-Sheikh Governorate on sugar beet
crop in two successive seasons of 2002/2003 and 2003/2004.

Each experiment included 27 treatments which were the
combinations between three types of sugar beet, three levels of
boron and three levels of molybdenum.

a. Sagar beet varieties:

1. Type E (Montebianco): This type characterized with higher
root yield and lower sugar recovery.

2. Type N (Kawemira): This type characterized with moderate
root yield and moderate sugar recovery.

3. Type Z (Gloria): This type characterized with lower root
yield and higher sugar recovery.

b. Boron levels:

1. Zero (control).
2.0.50 kg B/fed.
3. 1.00 kg B/fed.
Boron was applied as sodium borate (Na,B;0,.10 H,0) (11% B).

¢. Molybdenum levels:

1. Zero (control).
2.0.25 kg Mo/fed.
3. 0.50 kg Mo/fed.

MATERIALS AND METHODS
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Molybdenum  was  applied as ammonium molybdate
(NH4)6 M07 024. 4 HzO (54% MO)

The mechanical and chemical analysis of the
experimental soil is presented in Table (1). The meteorological
parameters are presented in Table (2).

All micronutrients treatments were added singly or in
combinations with each other and were mixed with an
appropriate amount of sand and applied once as soil application
with the second dose of nitrogen fertilizer (after 75 days from

sowing).

Nitrogen fertilizer was applied at 80 kg N/fed as Urea
(46% N), in two equal doses, the first one after thinning (45 days
from sowing) and the second one month later. Phosphorus
fertilizer at 30 kg P,Os/fed as calcium super phosphate (15.5%
’,05) and potassium fertilizer at 48 kg K,O/fed as potassium
sulphate (48% K,0) were applied in both seasons.

Phosphorus fertilizer was applied at seedbed preparation,
whereas potassium fertilizer dose was applied once with the first
dose of nitrogen.

The experiments were laid out in a split plot design with
three replications, where varieties were allocated in the main
plots and the combinations between boron and molybdenum
levels were distributed at random in the sub-plots. Plot area was

MATERIALS AND METHODS
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Table (1): Mechanical and chemical analysis of the

experimental soil (2002/2003 and 2003/2004 seasons)

Season 2002/2003 2003/2004
Soil depth (cm) 0-30 0-30
Mechanical soil distribution
Sand % 26.75 33.50
Silt % 40.90 38.80
Clay % 31.30 26.50
Chemical analysis in soil extraction
a) Cations mg/L
Ca™ 0.18 0.16
Na” 0.22 0.42
K* 0.08 0.16
b) Anions mg/L
Cl- 0.15 0.18
SO,~ 0.10 0.13
CaCO; 0.15 0.21
HCoy 1.25 1.18
Available B ppm 0.41 0.45
Available Mo ppm 9.55 10.00
Available N ppm 38.20 39.40
Available P ppm 18.20 19.80
Available K ppm 395.2 385.40
pH 8.00 8.20
E.Cdsm 2.18 225

Soil physical and chemical properties were determined according to Jackson

(1956).
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17.5 m%. Each plot contained five ridges which were 7 meter in
length, 50 cm in width and 20 cm between hills.

The preceding crop was rice in both seasons. All cultural
practices for growing sugar beet were done as recommended.

Sowing date was on the 5™ of October in both seasons and
harvesting date was after 7 months.

Data recorded:

I. Growth criteria and juice quality:

The following characters were studied:

A sample of five plants was taken at random from each
sub-plot after 120, 150, 180 days from sowing to determine the
following growth characters and juice quality constituents.

1. Root length (cm).
2. Root diameter (cm).
3. Root fresh weight /plant (gm).
4. Top fresh weight /plant (gm).
5. Total soluble solids percentage, (TSS %) was determined by
using hand refractometer (A.0.A.C.,1995).
6. Sucrose percentage was determined by using Saccharimeter
according to them method described by Le Docte (1927).
7. Purity percentage was calculated according Carruthers et al.
(1962) as follows:
Purity = (sucrose % X 100) / TSS %.

MATERIALS AND METH: ODAS:1 z
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I1. Chemical constituents:

At harvest (210 days from sowing), a sample of five plants
was taken at random to determine the above mentioned
characters in addition to the following chemical constituents. To
determine the following elements a sample of 100 gm of the
different parts of the plant (roots, petioles, and blades) was taken
randomly from each sub-plot where grinded and ovened at 70 °C.

A dried sample of 0.1 gm from each part of the plants
digested by using sulfuric acid and the following elements were
determined:

1. Nitrogen percentage in roots, petioles and blades were
determined using micro Kjldahl apparatus according to Pergl
(1945).

2. Potassium and sodium percentage in roots, petioles and
blades were determined in the digested solution using flame
photometer according to Brown and Lilliland (1964).

3. Boron and molybdenum in mg/100g dry matter in
roots,petioles and blades were determined as described in
Flame Method, Manual for Atomic Absorption, and Model
22Brooklyn AVE at 213 nm as given by the (A.O.A.C., 1995).

Also, TSS %, sucrose percentage and purity % were
determined.

I11. Yield and its components:

At harvest, plants of three guarded ridges were uprooted
and topped to estimate:

MATERIALS AND METHODS
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1. Yield of fresh roots (ton/fed).
2. Yield of tops (ton/fed).
3. Sugar yield (ton/fed) was calculated according the following
equation:
Sugar yield (ton/fed) = Root yield (ton/fed) X sucrose %.

Statistical analysis:

The data of both experiments (each year) were subjected
to proper statistical analysis of variance according to Sendecor
and Cochran (1967). The heterogeneity of error variances across
seasons indicated that error terms were homogeneous. The
combined analysis was conducted for the data of the two seasons
according to Gomez and Gomez (1984). For comparison
between means, Duncan's multiple range test was used (Duncan,
1955).
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RESULTS AND DISCUSSION

Results and discussion will be discussed under the
following topics:

A. GROWTH STAGES

1. Effect of seasons:

Table (3) shows the influence of seasons on growth
criteria and juice quality of sugar beet at the various growth
stages.

Results given pointed out that root dimensions in terms of
length and diameter as well as leaves fresh weight/ plant were
insignificantly affected by the effect of growing seasons, except
root length in the third stage (180 days from sowing). This
finding was fairly true at the different growth stages (120, 150
and 180 days from sowing). However, root fresh weight/plant
was statistically higher in the second season at 120 and 150 days

from sowing.

These results were true at 120 and 150 days from sowing,
meanwhile difference between seasons did not reach the level of
significance in the third age in its effect on this trait. Once more,
it would be observed that the above mentioned morphological
characters was positively affected by the growing seasons, the
highest mean value of root fresh weight/plant was recorded in
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the second season. The superiority effect of the second season in
this trait may be due to prevalent condition.

Concerning seasonal effect on juice quality of sugar beet,
the collected data cleared that the mean values of total soluble
solids (TSS %) significantly affected by the growing seasons.
This result was true in the three growth periods. The highest
mean values of TSS % were recorded in the 1% season.

This result may be due to the difference in temperature
between the two seasons on January where the sample has been
taken (20.0 & 17.3 °C for air temperature) and (15.9 & 10.1 °C
for soil temperature) at the 1* and 2™ seasons, respectively.

Regarding to the influence of growing seasons on sucrose
percentage, it could be noted that this trait was significantly
higher in the first growing season at 120 days from sowing only.

Mecanwhile, this effect was insignificant at the second and
third growth stages.

As to, the effect of growing season on juice purity
percentage, results given in Table (3) show that purity
percentage was significantly affected by growing season in the
first growth stage (120 days from sowing) as well as in the third
stage (180 days from sowing). However, this effect was
insignificant in the second growth stage (150 days from sowing).
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Regardless the significant effect, it could be noticed that
as the sugar beet plant tended toward the maturity, the mean
values of purity percentage tended to increase. This observation
may be attributed to the increase in the value of sucrose as the
plants tended to maturity stage (Table, 3).

2. Varietal performance:

a. Growth criteria:

Data in Table (4) show the effect of sugar beet varieties
on root length, root diameter, root fresh weight and top fresh
weight/ plant at 120, 150 and 180 days from sowing in the two
growing seasons and their combined.

Results revealed that the differences among the tested
varieties were significant with respect to the above mentioned
characters at the three sampling dates, except top fresh weight at
120 and 150 days from sowing and root diameter in the second
season at the three stages.

Montebianco variety gave the highest values for all
characters followed by Kawemira, while Gloria variety gave the
lowest ones. These results were true in the two seasons and their
combined. These differences may be due to varietals
performance which correlated with genetically makes up effect.
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The same trend was obtained by AL-Labbody (2003),
Osman ef al. (2003) and Shalaby (2003).

b. Juice quality:

Table (5) shows that total soluble solids, sucrose and
purity percentages (juice quality traits) were almost significantly
affected by the examined varieties at the three growth stages.

Montebianco recorded the highest values of total soluble
solids, but the variety Gloria gave the lowest values. On the
contrary Gloria variety recorded the highest values of sucrose
and purity percentages, and Montebianco gave the lowest values
at the three growth stages.

These results are in line with EL-Geddawy (2001), AL-
Labbody (2003) and Shalaby (2003).

3. Effect of interaction between varieties and seasons:

The effect of the interaction between varieties and seasons
was insignificant for top fresh weight in the three samples, root
length and diameter in the first and second stages and root fresh
weight in the third stage (Table, 4) revealing that varieties
constant from year to year for these traits.

On the other hand, the effect of interaction between
variety and seasons was significant for root length and root
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diameter in the third stage and root fresh weight in the first and
second stages. This result indicates that the performance of these
varieties differed from season to another i.e. greatly affected by
climatic changes.

Data in Table (5) show the effect interaction between
varieties and seasons was not significant for total soluble solids,
sucrose and purity percentage at the three stages indicating that
stable of the performance of these varieties from season to
another.

4. Effect of boron fertilizer levels:

a. Growth criteria:

The average values of growth criteria i.e. root length, root
diameter, root fresh weight and top fresh weight/plant at 120,
150 and 180 days after sowing as affected by boron levels in two
growing seasons and their combined are presented in Table (6).

The highest values of the above mentioned characters at
the three growth stages were obtained by applying 1.00 kg B/fed.

Data indicate that the root dimensions were significantly
increased as the boron level increased from 0.50 to 1.00 kg
B/fed. This result was true in the two seasons and their combined
for the different growth stages.
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The same trends were obtained by Osman (1997) and
Nemeat-Alla (2004).

The increases in the root dimensions with the increase of
boron fertilizer may be due to the effective role of boron on
growth in terms of the number and/or the size of cells.

Concerning root fresh weight/plant (RF W/plant), it could
be noted that increasing boron level up to 1 kg B/fed
significantly increased RF W/plant in the first and second seasons
as well as in the various growth stages except at 150 days in the
second season whereas the difference between boron levels was
insignificant with respond to its effect on this trait. Similar
results were obtained by Mohamed (1993) and Osman er al,
(2004).

Results given in Table (6) indicate that top fresh
weight/plant was insignificantly affected by boron fertilizer in
the first and second seasons and their combined at 120 and 150
days from sowing, however increased was significantly with the
increase in the applied dose of boron up to 1.00 kg B/fed at the
plant age 180 days from sowing. These results are in line with
Saif (1991).

b. Juice quality:

Table (7) shows the effect of boron fertilizer levels on
total soluble solids, sucrose and purity percentages.
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Data indicated that the total soluble solids percentage of
sugar beet roots recorded the highest significant values under
unfertilized treatment, but this finding was almost true in the
various growth stages of the two seasons and the combined over
the two seasons.

With respect to sucrose and purity percentages, the results
obtained cleared that increasing the applied dose of boron
increased the values of sucrose and purity percentages. This
increment was statistical at the various growth stages of the
seasons and their combined except when the plant aged 120 days
from sowing the differences between boron levels in their effect
on these measurements did not reach the level of significance.

These results coincide with those obtained by Jazczolt
(1998) and Osman et al. (2003).

The relative increase in sucrose values mainly due to the
enhanced role of boron in sugar accumulation.

5. Effect of interaction between boron fertilizer levels

and seasons:

Table (6) shows the effect of the interaction between
boron fertilizer levels and the growing seasons.

Results revealed that the studied growth characteristics in
terms of root dimensions, root and top fresh weight/plant
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insignificantly affected by the interaction between boron
fertilizer and growing season.

The interaction between boron levels and the growing
season was statistically in their influence on root fresh
weight/plant.

Concerning sugar beet juice quality, the available data in
Table (7) show that the percentages of sucrose and purity
significantly affected by the interaction between boron fertilizer
levels and the growing seasons at the early growth stage only i.e.
120 days from sowing, however, this effect was insignificant for
TSS% at the various growth stages and for the percentages of
sucrose and purity at 150 and 180 days from sowing.

6. Effect of molybdenum fertilizer levels:

a. Growth criteria:

Results given in Table (8) show that root dimensions
positively responded to the additional dose of molybdenum
application.

These findings were completely true in the two growing
seasons and their combined at the different growth stages.
Application of 0.50 kg Mo /fed recorded the highest values of
root length and diameter. These results are in agreement with
those obtained by Nemeat-Alla (1997).
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Concerning the effect of molybdenum treatment on the
values of root and top fresh weight/ plant, the results appeared
that increasing the applied dose of molybdenum attained a
relative increase in these traits. These effects were significant in
the two growing seasons and their combined at the various
growth stages except the second season (150 days from sowing)
for top fresh weight, the differences between molybdenum
treatments did not reach to the level of significance.

b. Juice quality:

Data presented in Table (9) show that the values
parameters of quality statistically affected by the studied levels
of molybdenum fertilizer.

Regarding total soluble solids, it could be noted that these
on inverse response in the values of TSS% as a result to the
increase in the levels of molybdenum fertilizer. These results
may indicate that these are no effect on the values of TSS% due
to molybdenum element.

As to the influence of molybdenum fertilizer on both of
sucrose and purity percentages, the results pointed out that
increasing the applied doses of molybdenum element produced
gradual and statistical increments in the values of sucrose and
purity percentages. Adding 0.50 kg Mo/ fed attained the highest
significant values of both measurements in the three stages,
while, adding 0.25 kg Mo/fed attained the highest value of
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sucrose percentage at 120 days from sowing in their combined.
The same trend was obtained by Nemeat-Alla (1997).

The above mentioned results were true in the two growing
seasons and their combined under the different growth stages.

7. Effect of interaction between molybdenum fertilizer

levels and seasons:

Data in Table (8) indicate that the effect of the interaction
between molybdenum fertilizer levels and seasons on root
length, diameter and top fresh weight was significant in the first
and second growth stages (120 and 150 days from sowing). Root
length and diameter were significant in the third growth stage
(180 days from sowing).

Juice quality of sugar beet roots, total soluble solids
percentage was significant in the first and third growth stages.
While, the values of sucrose and purity percentages were
insignificantly changed by the effect of interaction between
molybdenum fertilizers and seasons in the first, second and third
growth stages (Table, 9).

8. Effect of interaction between varieties and boron

fertilizer levels:

Results in Tables (10 and 11) show that the effect of
interaction over the two seasons between varieties and boron
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fertilizer levels had a significant effect on root fresh weight/plant
at 120 days from sowing and top fresh weight/plant at 120 and
150 days from sowing.

The highest value of root fresh weight was obtained by
adding 1.00 kg B/fed with Montebianco variety, while the lowest
value of root fresh weight was recorded with 0.50 kg B/fed with
Gloria variety (Table, 10).

Concerning top fresh weight/plant, the highest value was
seen in the first and second growth stages by applying 1.00 kg
B/fed with Kawemira variety, while the lowest value of top fresh
weight was shown by 1.00 kg B/fed with Montebianco variety
(Table, 11).

9. Effect of interaction between varieties, boron fertilizer

levels and seasons:

The available data show that the interaction between
varieties, boron and seasons was significant at 120 days from
sowing (Tables, 10 and 11).
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B. AT HARVEST

1. Effect of seasons:

Results given in Table (12) show the influence of
seasonal effect on growth criteria and juice quality. The collected
data revealed that growth criteria in terms of root length, root
diameter, root and top fresh weight/ plant appeared insignificant
influence by the growing seasons. However, the differences
between the two growing seasons with relation to their influence
on juice quality measurements were significant for total soluble
solids percentage and purity percentage. This finding is true from
scientific view, that because both of them greatly were affected
by changing in soil nutrition and the prevalent condition,
whereas it could be noted that the insignificant effect of seasons
on the values of sucrose percentage assured that this trait mainly
is affected by gene- make up rather than environmental
condition.

Data presented in Table (13 and 14) show seasonal effect
on the values of micro and macro-clements in the different parts
of sugar beet plants.

It could be noted that the content of root, petiole and
blade were not affected by the growing season with respect to
their content from the micro (boron and molybdenum) and
macro (nitrogen and potassium) elements in Tables (13 and 14)
except the values of nitrogen percentage in sugar beet roots and
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sodium percentages in sugar beet blade (Table, 14) the effect of
seasons on those measurements was significant.

Results given in Table (15) reveal the influence of the
growing seasons on roots, sugar and top yield of sugar beet crop
at lowest the collected figures cleared that these traits were
insignificantly affected by the growing seasons.

2. Varietal performance:

a. Growth criteria:

Results given in Table (16) show that the examined sugar
beet varieties statistically differed in their growth characters i.e.
root and leave fresh weight/plant.

Concerning root dimensions the available figures show
that Montebianco sugar beet variety had the tallest root
dimensions and surpassed Kawemira and Gloria whether in the
single season or their combined. However, it could be noted that
this superiority was statistically in the two seasons and their
combined for root length and root diameter in the first season
and the combined over the two seasons. Meanwhile the
differences between the studied varieties for root diameter in the
second season did not reach the level of significance.

Once more, the collected results Table (16) clearly show
that there are statistical differences between the examined sugar
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beet varieties with respect to the values of root and top fresh
weight/plant in the two seasons and their combined. The highest
values of these traits were recorded for Montebianco sugar beet
variety followed by Kawemira then Gloria.

As for, the interaction effects between the examined
varieties and the two growing seasons, results obtained indicate
that the effect of this interaction was insignificant for root length
and root and leaves fresh weight/ plant. However, it was

significant for root diameter.

It could be noted that sugar beet variety Montebianco
rccorded the highest root dimensions as well as the highest values
of fresh weight of root and leaves per plant. This finding was true
in the two seasons and their combined.

These results are in line with AL-Labbody (2003),
Osman et al. (2003) and Ali (2005).

b. Juice quality:

Data in Table (17) show varietal effects on juice quality
measurements of sugar beet plants. The studied sugar beet
varieties were significantly differed in total soluble solids,
sucrose and purity percentages in both seasons and their
combined. It could be noted that sugar beet variety Montebianco
attained the highest value of total soluble solids percentage in the

two seasons and their combined. These results coincide with.

those obtained by Shalaby (2003) and Ali (2005). However, the
same variety recorded the lowest values of sucrose and purity
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percentage as compared with the other two varieties. Meanwhile,
sugar beet variety Gloria produced the highest values of sucrose
and purity percentages in the two seasons and their combined.
These results coincide with those obtained by EL-Geddawy
(2001), AL-Labbody (2003) and Ali (2005).

The superiority of sugar beet variety Gloria in purity
percentage over the two varieties was mainly due to its high
value of sucrose percentage.

Moreover, sugar beet variety Kawemira attained a
medium values between Montebianco and Gloria in respect to
Juice quality parameters. The results obtained revealed that sugar
beet varieties obviously varied with respect to their content of
sucrose consequently their purity percentages and theirs
difference mainly due to their different in maturity states which
attributed by gene-make up influence.

¢. Chemical constituents:

Data in Table (18) show the concentration of boron in the
plant organs in terms of root, petiole and blade of the studied
sugar beet varieties. The results elucidated that boron content of
leaf petiole and blade were significantly varied by the studied
genotypes. On the contrary, boron root content insignificantly
affected by the cxamined varieties. It could be remarked that
sugar beet variety Gloria recorded the highest boron
concentration in root; petiole and blade as it clearly show in the
single season and/or the combined of the two seasons.
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Once more, the results given in Table (19) clear that the
studied sugar beet varieties did not differ significantly in
molybdenum concentration in the various parts of sugar beet
plants roots, petioles and blades these finding were completely

true in the two seasons and their combined.

Concerning nitrogen percentages in the different parts of
sugar beet plant, the available data in Table (20) distinctly reveal
that the differences between the examined genotype in respect to
their content of nitrogen almost did not reach the level of
significance, except in the first season for roots and petioles and
for the combincd over the two seasons for sugar beet root, the
differences between varieties with respect to nitrogen
percentages were statistically. These results coincide with that
obtained by Shalaby (2003).

Regarding the collected data in Table (21) it could be
noted that potassium concentration in sugar beet roots of the
studied varieties were significant in the first and the second
seasons and their combined.

However, the differences between varieties with respect
to leaf's petiole content were significant in the first season and
the combined data. Also, insignificant differences between
varieties were obtained for potassium concentrations in blade.
And regardless the significantly effect, it could be noted that
sugar beet variety Montebianco almost recorded the highest
values of potassium percentage for the various parts of the plant.
Montebianco variety gave the highest values for all characters
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followed by Kawemira, while Gloria variety gave the lowest
ones. These results coincide with that obtained by Shalaby
(2003).

Results in Table (22) reveal that the studied sugar beet
varieties were significantly differed in sodium concentration of
their roots in the first season and in the combined over the two
seasons, meanwhile were insignificant in petioles and blades.
Thesce results coincide with that obtained by Shalaby (2003).

d. Yield and its components:

Data collected in Table (23) clear the effect of the
examined sugar beet varieties on root, top and sugar yields in the
two seasons and their combined. Start with, the obtained results
show that the examined genotypes widly and significantly varied
in their effect on the sugar beet yicld.

The relative increasc in the average of the two seasons in
root yield of sugar beet variety Montebianco amounted by 4.86
% and 7.18 % over that Kawemira and Gloria varieties,
respectively. However, this increment in top yield amounted by
5.95 % and 24.41 % comparing with the same varieties.

The same trends were obtained by EL-Geddawy (2001),
AL-Labbody (2003) and Ali (2005).

As to, the influence of the studied varieties on sugar yield,
the recorded figures in Table (23) show that the sugar yield

RESULTS AND DISCUSSI 0{;’6

www.manaraa.com



weolyIudIs Jou 1 SN ¢ wreoyrudis |,

SN SN SN _ (SX A) 13y
e cp'S 2OopC | BIpS | QCOI1 | 280t | Q9011 | 996LT | 271'8T | 9 I8'LT LoD
q /(8P Q.8 | 988F | Bv6cl | Q 10€T | ® (8T | 4 858C | Q8587 | q §5'87 | nuwamey]
S vt 205F | 28v | BILEL | BOZPL | BTTSI | ©L66T | B 100E | B €667 | OJURIGAIUOI
PauIquiod | p0/€00Z | €0/200C | PAUIGWOd | ¥0/€00C | €0/200T | PAWIQWOD | $0/E00T | €0/200T | (3 ciourep
(paj/uoy) p[o1A 1e3ng (pay/uoy) praik do (paj/u0y) ppaik 100y :

(paurquiod 113y} pue () suoseas $0/€00T ‘€0/7007)
1S9AIEY JE SAILIBA 192q JeSns JuIos Jo PIAIA 03 UOIIB[AI 1M ddueULIOfIdd [BJdLIBA (€7) dlqEL

SN SN * (SX A sard
e TP e[Sy | B SOV e €6¢ qc6€ | ®06¢ q L0C e (77 | 9981 BLI0[D
e TP ey | B0V e 8¢ q98¢ | Bgge e CT ® 177 | ®6TC enWIMEY]
e 0TV e 6Ty | BUY RS eply | B LOY e (7T B [{7 | B €T | OOUBIQAUON
pamquiod | ¥0/€00T | €0/200Z | PAWQUOd | ¥0/€00T | €0/Z00C | PAWQW | ¥0/€00T | E0/Z00C | (3 fiourmp

3pe[q Ut 9 Wnipog

ajonad ur o, umipog

1001 UT 9, WINIPOS

(paurquiod 113y} pue (S) SUOSLas $(/€00Z ‘C0/7007) ISIAILY JE SIAILIBA 133 J83NS WOS JO
sued.o juepd Juaaagyip o1 ut saSeyuddsad winipos 03 UOIIB[AI YIIM dueULIo)IAd [BlaLIBA (TT) dIqeL

SN SN SN (SX A)1saL'd
® 60°¢€ e 6I'C | B 66T q LT ® 897 | 96LCT q 8¢'l q9¢1 | q0pl eLI0[D
e 6€°¢ e ogE | B Tpe e G0'€ e 76T | ®e8lE q 09’1 qIy1 | qe 081 BIIIaMe ]
e 6E°¢ e OpE | ®6CE e 60°¢ e y67 | B Y€ e €61 e pg] | B 20T | OduRIQAUON
paulquod | $0/€00Z | £0/200C | pAawquwod | $0/€007 | £0/200T | P3uIquod | $0/€00T | £0/200T (A) fouep
9pe[q Ul ¢, WNISSe}0d a[onad ur 9, WNIsse30d 1001 UI 9, umissejod :

(paurquiod 113y pue (S) SUOSEIS p(/€00T ‘S0/T00T) ISPAIBY )& SIILIBA 133q Ie3ns JWos Jo
suegao jueld yualagyip 3y ul sagejuadiad wnissejod 03 uonepRl YIIM duewLIo)dd [ejalIEA (17) JlqeL

RESULTS AND DISCUSSION.-

-77-

www.manaraa.com



record on inverse relationship with respect to the effect of sugar
beet varieties on roots and tops fresh yield. The lowest sugar beet
yield variety (Gloria) was the highest, sugar yield and vice versa.
The highest root yield (Montebianco) was the lowest sugar yield.
The distinguished increase in the values of sugar yield for the
lowest root yield variety, mainly due to the high value of sucrose
percentage for this variety.

A speculative view to the results of sugar yield, it could
be deduced that the relative increase in sugar yield of Gloria
variety as a result to its highest value sucrose percentage
amounted by 11.49 % and 20.94 % over those of Kawemira and
Montebianco sugar beet varieties respectively for the average of
the two seasons. The same trends were obtained by EL-
Geddawy (2001), AL-Labbody (2003) and Ali (2005).

Concerning roots and tops fresh weight yields, it could be
noted that sugar beet variety Montebianco surpassed the other
two varieties and recorded the highest root yield/fed followed by
Kawemira, while Gloria variety gave the lowest one. This
finding was true in the two seasons and their combined
(Table,23).

This result may be considered a good indication for the
growers and the policy maker take in consideration the relative
importance of sucrose percentage in addition to root yield to
decrease the gap of sugar between the consumption and the
production.
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3. Effect of interaction between varieties and seasons:

Results showed that except root diameter, nitrogen
concentrations in root and petiole, as well as sodium content in
root were significantly affected. The interaction between
varieties and seasons was insignificantly affected on the most
criteria (Tables, 16-23).

4. Effect of boron fertilizer levels:

a. Growth criteria:

Data collected in Table (24) clear the effect of boron
fertilizer levels on root dimensions and root, top fresh weight/
plant of the examined sugar beet varieties. Results obtained
clarified that the above mentioned criteria positively and
significantly responded to the applied boron fertilizer levels.

Concerning the average root length and diameter of the
combined over the two seasons, increasing boron supply from
zero (control) to 0.50 and 1.00 g B/fed caused a significant
increase in root length amounted to 2.24 and 0.89 cm,
corresponding to 1.42 and 0.69 cm in root diameter,
successively. The same trends were obtained by Osman et al.
(2003), Nafei (2004) and Osman et al. (2004).

Once more, the results obtained in Table (24) clear that
applied 1.00 kg B/fed raised increment in the values of the
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average of the two seasons amounted by 3.07 and 0.76 % root
fresh weight/plant corresponding 22.22 % and 6.10 % for top
fresh weight/plant compared with control or application of 0.50
kg B/fed, respectively.

Fresh weight/plant of root in the average of the two
seasons had the greatest fresh weight of root/plant and
outyielded control and 0.50 kg B/fed by 29.10 and 7.40 gm,
respectively. In this respect, Osman (1997) and Osman et al.
(2004) mentioned that raising boron level applied to sugar beet
plants increased root fresh weight. The results showed no
significant difference in this character between 0.50 and 1.00 kg
B/fed in the two seasons and their combined.

b. Juice quality:

Data in Table (25) show the effect of boron levels juice
quality measurements in terms of total soluble solids, sucrose
and purity percentages in the two growing seasons and their

combined.

Results showed that total soluble solids percentage was
statistically affected by the applied levels of boron fertilizer,
increasing the supplied dose of boron negatively affected on the
values of TSS %. Also, it is well known the direct role of boron
element in sucrose translocation between plant organs, it well be
not enough to depend upon the values of total soluble solids
percentage only with respect to juice quality.
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A throw some lights on the effect of boron fertilizer on
the values of sucrose and purity percentages. It could be noted
that the response of both measurements to the additional

application of boron fertilizer was inverse to the response of
TSS%.

This result assured the important and real role micro-
elements such as boron in sucrose translocation.

Increasing the applied dose of boron fertilizer caused a
significant increase in the values of sucrose and purity
percentages. These results were true in both seasons and their
combined.

It could be deduced that applying 1.00 kg B/fed attained
the lowest value of total soluble solids percentage as shown in
the combined analysis. In addition, the same boron level gave the
highest values of sucrose and purity percentages followed by
0.50 kg B/fed and control. The same trends were reported by
Jaszczolt (1998), Saif (2000), Osman et al. (2003) and Nafei
(2004).

¢. Chemical constituents:

Data in Table (26) show the influence of boron fertilizer
concentration of boron in root, petiole and blade. Results
elucidated that boron contents in root, leaf petiole and blade
were varied significantly and were increased as the applied dose
of boron fertilizer increased from zero to 0.50 and up to 1.00 kg
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B/fed. This finding was true in the both seasons and their
combined. Similar results were obtained by Domska (19906).

Data given in Table (27) obviously show that increasing
boron fertilizer up to 1.00 kg B/fed attained a significant increase
in the values of molybdenum concentration in the root tissues.

This finding was true in the two seasons and their
combined. However application of 0.50 kg B/fed was enough to
produce the highest concentration of molybdenum in the petiole
and blade of sugar beet leaves. Moreover, it could be noted that
this influence was statistically only in the first season and their
combined of the two seasons with respect to molybdenum
concentration in the petiole tissue, meanwhile the differences
between boron levels and their influence on molybdenum
concentrations were not enough to reach the level of significance
in blade.

Results in Table (28) reveal that nitrogen concentrations
in the different parts of sugar bect plant i.e. root, petiole and
blade were insignificant in the two seasons. Similar results were
obtained by Domska (1996).

As to potassium and sodium concentrations in the
different parts of sugar beet plants almost appeared insignificant
response to the studied levels of boron fertilizer in the two
growing seasons and their combined. However, potassium
percentage in root and sodium percentage in petiole responded
significantly to the applied boron fertilizer levels in the second
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season (Tables, 29 and 30). Similar result was obtained by
Domska (1996).

d. Yield and its components:

Results given in Table (31) show the influence of boron
fertilizer on the root, top and sugar yield/fed.

The available results in Table (31) elucidate that there
was a positive response in the values of root yield to the applied
levels of boron fertilization. This finding was completely true in
both seasons and their combined. However, it could be noted that
both of boron element levels surpassed check treatment
statistically. Meanwhile the difference between the examined
levels of boron i.e. 0.50 and 1.00 kg B/fed did not reach the level
of significance in both seasons and their combined. Once more,
the additional increase in the value of root yield as a result to
apply 0.50 kg B/fed amounted by 2.47 %, 1.96 % and 2.18 % in
the first, second season and their combined respectively,
Corresponding 3.18 %, 2.81 % and 2.96 % when increased the
level of boron fertilizer to 1.00 kg B/fed. The same trends were
obtained by Nafei (2004) and Osman e al. (2004).

As to the effect of boron fertilizer levels on the sugar
yield/fed. Figures obtain in Table (31) pointed out that sugar
yield was distinctly and positively responded to boron fertilizer
application. This response was fairly true and significant in the
two growing seasons and their combined.
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With respect to the additional benefit to boron application,
it could be noticed that the additional increment in sugar yield as
a results to application of 0.50 kg B/fed reached 4.43 %, 3.77 %
and 4.00 % for the first and second seasons and their combined
respectively, corresponding to 7.61 %, 7.12 % and 7.36 % when
the applied dose of boron fertilizer was 1.00 kg B/fed. These
results coincide with those found by Enan (2004) and Nafei
(2004).

Concerning the influence of boron element on yield of top
fresh weight, it was significantly increased as the applied dose of
boron increased. Application of 1.00 kg B/fed recorded the
highest significant value of top fresh weight yield. Both of the
used levels of boron fertilizer i.e. 0.50 and/or 1.00 kg B/fed
surpassed check treatment (unfertilized treatment) with respect
to top fresh weight yield. This finding was true in the two
seasons and their combined. The amount of increment in the
value of top fresh weight yield of the combined over the two
seasons amounted by 13.82 % and 20.12 % over control by
increasing the supplied level of boron to 0.50 and 1.00 kg B/fed
successively. These results coincide with those found by Enan
(2004) and Osman ef al. (2004).

S. Effect of interaction between boron fertilizer levels

and seasons:

Data show that the studied characters were insignificantly
affected by the effect of interaction between boron fertilizer
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levels and seasons, except, root diamcter boron in root and
petiole, molybdenum concentration in root and petiole and
potassium percentages in root (Tables, 25-31).

6. Effect of molybdenum fertilizer levels:

a. Growth criteria:

Data in Table (32) clear the effect of molybdenum
fertilizer levels on root dimensions root and top fresh weight at
harvest.

Results clarified the above mentioned root and top criteria
in terms of root length and diameter as well as root and top fresh
weight/plant were statistically and positively affected by
molybdenum fertilizer levels. It could be remarked that these
traits whether in the two seasons and/or their combined gradually
were increased as molybdenum levels increased from zero to
0.25 up to 0.50 kg Mo/fed. These results coincide with those
found by Nemeat-Alla (1997).

Regard to the combined analysis results of the two
seasons showed that addition of 0.50 kg Mo/fed gave the tallest
and the thicknest roots, as well as greatest root and top fresh
weight and surpassed 0.25 kg Mo/fed and check treatment by
3.55 and 1.77 cm in length; 1.47 and 0.65 c¢m in diameter; 51.80
and 23.50 gm in root fresh weight and 87.60 and 44.20 gm in top
fresh weight, respectively.
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These results may be considered a good indication with
respect to the effective role of micro-elements on plant growth.

b. Juice quality:

Results given in Table (33) show that juice quality in
terms of total soluble solids, sucrose and purity percentages were
significantly affected by molybdenum fertilizer levels.

An examined view to the effect of molybdenum fertilizer
on the juice quality measurements, it could be noted that those
measurements responded to molybdenum element as similar as
their responded to boron elements.

Increasing molybdenum fertilizer decreased the values of
total soluble solids percentage. This finding was true in the two
seasons and their combined.

On the contrary the response of sucrose and purity
percentages to the additional increase of molybdenum was
positive, applying 0.25 kg Mo/fed raised the values of sucrose
percentage over that of control amounted by 5.82 %, 4.93 % and
5.37 %. Corresponding by 7.06 %, 6.71 % and 6.87 % for juice
purity percentage in the two seasons and their combined
respectively. Raising the applied dose of molybdenum to 0.50 kg
Mo/fed attained additional increase over check treatment reached
to 9.74 %, 853 % and 9.10 % for sucrose percentage
corresponding to 13.81 %, 12.44 % and 13.12 % for purity
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percentage in the two growing seasons and their combined
successively.

c¢. Chemical constituents:

Data presented in Table (34) reveal the influence of
molybdenum fertilizer on the boron content in the different parts
of sugar beet plants.

Results showed that boron contents in the various organs
of sugar beet plants in terms of roots, petioles and blades were
significantly increased as molybdenum fertilizer levels increased
from zero to 0.50 kg Mo/fed. These results were true in the two
seasons and their combined except the combined over the two
seasons of the boron content in the petioles where the difference
did not reach the level of significance. It is obvious that the
application of 0.50 kg Mo/fed gave the highest value of boron
contents in root, petiole and blade. These results are accepted
since the applied molybdenum fertilizer levels increased its
contents in the different plant organs.

This observation may be indicate to the relative important
of molybdenum fertilizer application to sugar beet plants
especially that this element appeared an effective role in juice
quality Table (33).

Results in (Table, 36) reveal that the differences in
nitrogen percentages in root, petiole and blade among the studied
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molybdenum fertilizer levels were significant in the two seasons
and their combined.

The results obtained throw some lights on the inverse
relationship between molybdenum application and nitrogen
contents in sugar beet plants. Based on the results obtained,
increasing the applied dose of molybdenum decreased nitrogen
percentage (Table, 36). This phenomenon is considered a good
result because it well know that the highest, the nitrogen content
in sugar beet roots and the lowest the juice quality.

Data in Table (37) indicate that potassium concentrations
in root, petiole and blade were significantly influenced by the
applied molybdenum fertilizer levels.

The results in Table (38) show that sodium concentration
in root was significantly affected by molybdenum fertilizer
levels without significant difference between zero and 0.25 kg
Mo/fed. Meanwhile, the differences in sodium content in petiole
were insignificant in the two growing seasons and their
combined. However, the differences in this trait were significant
in blade.

Results given in Tables (37 and 38) show that potassium
and sodium percentages were significantly affected by the
applied doses of molybdenum fertilizer. And regardless the
significance, it could be noted that both of potassium and sodium
contents in sugar beet roots had an inverse relationship with the
applied dose of molybdenum, and in general increasing
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molybdenum application tended to lower the values of potassium
and sodium percentages in petioles and leaf blade of sugar beet
plants.

Once more, the irreversible effects of the applied doses of
molybdenum fertilizer on the root content from nitrogen,
potassium and sodium, may be considered very important results
for sugar manufacture, because, it is will known that there is an
inverse relationship between the concentration of such elements
(impurities) and the extracted sugar. Based on these results, it
could be recommended by molybdenum application to decrease
the impurities (nitrogen, potassium and sodium) consequently
increased sugar extraction.

d. Yield and its components:

Results given in Table (39) show the influence of
molybdenum fertilizer on the root, sugar and top yields/fed.

Concerning the influence of molybdenum element on root
fresh weight yield/fed. The available results in Table (39)
elucidate that there was a positive response in the values of root
yield to the applied levels of molybdenum fertilization. This
finding was completely true in both seasons and their combined.
However, it could be noted that both of molybdenum element
levels surpassed check treatment statistically, meanwhile the
difference between the examined levels of molybdenum i.e. 0.25
and 0.50 kg Mo/fed reach the level of significance in both
seasons and their combined. Once more, the additional increase
in the value of root yield as a result of applying 0.25 kg Mo/fed
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amounted to 3.44 %, 2.23 % and 2.81 % in the first, second
seasons and their combined respectively, corresponding 6.16 %,
5.57 % and 5.85 % when the level of molybdenum fertilizer was
increased to 0.50 kg Mo/fed. These results are in the same trend
with those found by Nemeat-Alla (1997).

Data in Table (39) show a significant effect due to the
used molybdenum fertilizer levels and that molybdenum
fertilizer level of 0.50 kg Mo/fed gave the highest values of root
yicld followed by 0.25 kg Mo/fed, while zero gave the lowest
one in the two seasons and their combined analysis. These
results are in the same trend with those found by Meirmanov
and Nuralin (1977) and Nemeat (1997).

Combined analysis clarified that the addition of 0.50 kg
Mo/fed gave 1.71 and 0.85 ton of roots/fed higher than that
produced by zero and 0.25 kg Mo/fed, respectively. In addition,
applying 0.50 kg Mo/fed gave the greatest top yield/fed and out-
yielded zero and 0.25 kg Mo/fed by 2.62 and 1.29 ton/fed,
respectively. Meantime, the same level gave the highest values
of sugar yield/fed followed by 0.25 kg Mo/fed and the control.

As to the effect of molybdenum fertilizer levels on the
sugar yield/fed, results obtain in Table (39) pointed out that
sugar yield distinctly and positively responded to molybdenum
fertilizer application. This response was fairly true and
significantly in the two growing seasons and their combined.
With respect to the additional benefit to molybdenum
application, it could be noticed that the additional increment in
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sugar yield as a result to application of 0.25 kg Mo/fed reached
9.73 %, 7.15 % and 8.55 % for the first and second seasons and
their combined respectively, corresponding to 16.81 %, 14.53 %
and 15.78 % when the applied dose of molybdenum fertilizer
was 0.50 kg Mo/fed. The relative effect of molybdenum element
on sugar yield was recorded before by Nemeat-Alla (1997).

Data collected in Table (39) reveal that yield of top fresh
weight was significantly increased as the applied dose of
molybdenum increased. Application of 0.50 kg Mo/fed recorded
the highest significant value of top fresh weight yield. Both of
the used level of molybdenum fertilizer i.e. 0.25 and/or 0.50 kg
Mo/fed surpassed check treatment (unfertilized treatment) with
respect to top fresh weight yield. This finding was true in the two
seasons and their combined. The amount of increment in the
value of top fresh weight yield of the combined over the two
seasons amounted to 11.82 % and 23.30 % over control by
increasing the supplied level of molybdenum to 0.25 and 0.50 kg
Mo/fed, respectively. The effective role of molybdenum element
in its effect on top fresh weight has been reported by Nemeat-
Alla (1997).

7. Effect of interaction between molybdenum fertilizer

levels and seasons:

The effect of the interaction between molybdenum
fertilizer levels and seasons are showed in (tables 32-39). The
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collected results cleared to insignificant effects on the most
traits.

8. Effect of interaction between varieties and boron

fertilizer levels:

The effect of interaction between varieties and boron
levels had significant effects on boron concentration in blade
(Table, 40), molybdenum concentrations in petiole (Table, 41),
blade (Table, 42) and nitrogen concentrations in petiole (Table,
43) and blade (Table, 44).

The highest values of boron concentration in blade was
obtained with 1.00 kg B/fed for sugar beet variety Gloria. On the
other hand, the highest value of nitrogen concentration in blade
was recorded by adding 1.00 kg B/fed with sugar beet variety
Kawemira.

The highest values of molybdenum concentration in blade
was recorded by applying 0.50 kg B/fed with the sugar beet
variety Kawemira, but the highest values of molybdenum
concentration in petiole was detected by control with sugar beet

variety Kawemira.

Concerning the influence of the interaction between
varieties and boron fertilizers on nitrogen concentration in
petiole, variety Kawemira with 1.00 kg B/fed gave the lowest

RESULTS AND DISC USSIO[9\’8

www.manaraa.com



juedyIuSis jou : SN ¢ wedyrudis :

*

(SXEXA) s

5 [LY | eBHU'S | 9269F | Paqe OIS | 998 vI'S | P 99F 3y e IS | P2 SOy eLIO[D
Qe 6 | 280G | BGI'S | 99 97S | Qe €€S | B LES | PO Sy | 99 v8b | 9qepepy | BNWAMEY
°Q 8LV | 9B 6% | 99 8LF | PO 68F | P2 ¥8'F | PAABLOS | PO 89% | QB 10°C | °P 6p'p | OdUBIQIIUON
001 05°0 010z 001 05°0 019Z 001 050 0192
(pa3/g 8Y) 19A9] uolog (pay/d 3) [2A9] uolog (pay/d %) [oA3] uolog (A) Adtrep
pauIquiod $0/€00T £€0/200T

*(pPaUIqIOd I3y} PUE SUOSES (/CO0T ‘SO/Z00Z) ISIAIRY JB SIILIBA 133q Jedns dwos Jo 3joizad

u (wdd) uoner udIU0d WNUIPGAIOW WO JIZI[I)IJ) UOJOG PUE SANILIBA UIIMII] UOIIIBIAUI JO J931)] (1) dlqeL

(SXEXA) 159

SN -
e IIZ¢ | QpL0C | 9 EI'IE | B LOIE |qe 08°0S| ® LI'IE | ®95TE [ 9 890 | 9 OI'I¢ ®BLIO[D
q €60 | 28667 | POI6Z | BOOIE | 9 p00S | 28162 | Q9%0€ | 92667 | P €67 | enwamey
P OC6T | @ 6287 | @ 06LT | P3 v0'6T | 9P LTST| @ 86LT | P2 SS'6T | @ TE'8T | @ 18°L7 | 0dueIqauojy
001 050 0157 00'1 050 0157 00'1 050 0157
(pay/d 5Y) [9A9] uolog (pay/g ) [9A9] uolog (pay/d 3Y) [9A9] uolog (A) Aatrep
pauIquiod ¥0/£00T €0/2002

(pauIquiod 113y} pue (S) SUOSEIS $(/S00T ‘€0/2007) ISIAIRY J© SIAJILIBA 139 J83NS JUIOS JO

apelq ul (wdd) uoreuIIUC) UOI0Q U0 JIZI[I)IIY U0I0(Q PUE SIILIBA UIIMIIQ UO)IELIAUI JO 39313 :(0F) dIqEL

RESULTS AND DISCUSSION-

- 99 .

www.manaraa.com



juesyyrusSts Jou : GN “ JueoyIusis :

SN - - (SXEXA) 84
e 8C°C qQ8¢T | 9@ YT e ¢C'T 291'T | 99 6T°C e (9T ' 09'C € 997 |48 (9]
q €T qe 06’7 | 9 9¢¢C R €67 | qe €67 | QB €T 3q ¢€°C qe [y'C | 99 0€°C eliwromer]

q 6¢'C q LET q 8¢'C

Q8 v¥'C | 9qe 8¢'T | 9B TE'T

29z¢ 909 LET | d €TT

00UBIGIIUOIA

00°I 050 0laz 001 0s°0 013z 001 050 013z
(pay/g 33) [2A9] uolog (Pay/g 5Y) [oad] uolog (p3y/d B%) [9A9] uolog (A) fKaarep
paulquod 70/€00C £0/200C

(paurquiod 119y} pue (S) SUOSeas p(/CO0T ‘€0/7007) ISIAIRY J& SAILIBA )33 J83NS WOS JO
ajoyad ur a3ejuddsad usGoIIu U0 IIZI[IIA] UOIOQ PUE SIAPILIBA UIIAJIQ UOIIIRIANUI JO 13T :(EF) d1qeL

SN - - (SXEXA) 0]
oqe /76 [ PP 60S | P L6 | Qe L¥'S | QB OIS | Q8 4TS | ¢© LOS 2206 | Q0L eLI0[D
PO S0S | B v¥S | POQRLI'S | q 90 ®/GS | Qe IES | ®BE0S e 7€C | B €0°S BIWAMEY]
P39 O1'S | PogeZZ’S | qe LES | qe ZI'S | Qe 0TS | 98 ¢S | © 80°S B €7C | B ZES | OJUBIGAIUON
00'1 050 019z 001 050 019Z 001 050 015z
(Pay/g BY) [9A9] uolog (pay/d 33) [9A9] uolog (pay/d 3Y) [9A9] uolog (A) AdLep
pauIquiod ¥0/007 €0/2002

(pauiquiod I19Y) pue (S) suoseas $(/c007 ‘€0/7007) ISIAIBY JB SAIILIBA 393q Je3NnSs dUIOS JO

(wdd) ape[q ur nOPELIIUIIUOI WNUIPGAIOW UO JIZI[I}I3] UOIOQ PUE SIILIEA UIIMIIQ UOHIBIdUI JO JIJJT (Zp) d1qeL

RESULTS AND DISCUSSION:-

- 100 -

www.manaraa.com



percentage followed by Montebianco. Gloria variety gave
the highest one. This finding was completely true in the
combined.

The highest values of nitrogen percentage in blade was
recorded by applying 1.00 kg B/fed with the sugar beet variety
Montebianco. The lowest values of nitrogen percentage was
detected by 0.50 kg B/fed with sugar beet variety Kawemira in
the combined.

9. Effect of interaction between varieties, boron fertilizer

levels and seasons:

With the exception of boron, molybdenum concentrations
in blade and nitrogen percentage in petiole, the other traits
showed significant differences due to the effect of interaction
between varieties, boron levels and seasons (Tables, 40 - 44).
This result may be due to the fluctuated effect of the interaction
of varieties and boron levels from season to season.

10. Effect of interaction between varieties and

molybdenum fertilizer levels:

Results indicate that the effect of interaction between
molybdenum fertilizer levels and varieties in the combined over
the two seasons revealed a significant effect on root length
(Table, 45), total soluble solids percentage (Table, 46) and
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potassium and sodium percentages (Tables, 47 and 48) in sugar
beet roots. The highest value of root length was found by
application 0.50 kg Mo/fed with the sugar beet variety
Montebianco. The lowest values of total soluble solids
percentage and potassium percentage were clarified by adding
0.50 kg Mo/fed with sugar beet variety Gloria in the combined
over the two seasons. Meantime, the same variety recorded the
lowest value for sodium percentage in root by control.

11. Effect of interaction between varieties and

molybdenum fertilizer levels and seasons:

The effect of interaction was insignificant on total soluble
solids, potassium, sodium percentages in blade and root length
(Tables, 45 - 48).

12. Effect of interaction between boron and

molybdenum fertilizers:

The results in Table (49) reveal that total soluble solids
percentage recorded the lowest percentage by fertilizers mix
(0.50 kg B/fed + 0.50 kg Mo/fed). This response was fairly true
and significantly compared the control in the second growing
season and the combined over the two seasons.

The results in Table (50) indicate that sodium percentage
in blade was significantly influenced by the applied boron and
molybdenum fertilizer levels. The lowest percentage gave by
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Table (50): Effect of interaction between boron and molybdenum
fertilizers on sodium percentage in blade of sugar beet at harvest
(2002/03, 2003/04 seasons (S) and their combined)

Boron levels

2002/03

Boron levels

Molybdenum level (kg Mo/fed)
(kg B/fed) Zero 0.25 0.50
Zero 453 a 4.28 ab 391 ¢
0.50 4.40 ab | 4.06 bc 335 d
1.00 438 ab | 4.06 be 354 d
F. test
(B X Mo X S) j
Boron levels 2003/04
(kg B/fed) Molybdenum level (kg Mo/fed)
Zero 0.25 0.50
Zero 220 cd | 2.30 bc 2.06 de
0.50 228 bc | 2.23 cd 2.37 abc
1.00 2.47 ab 2.56 a 191 e
F. test
(BXMoXYS) )
combined

Molybdenum level (kg Mo/fed)
(kg B/fed) Zero 0.25 0.50
Zero 4.58 a 431 be 4.04 de
0.50 4.56 a 423 cd 355 f
1.00 4,53 ab | 4.26 cd 381 ¢
F. test
(BXMoXS) NS

* < significant, NS : not significant
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applied 0.50 kg B/fed with 0.50 kg Mo/fed in the combined as
well as in the first season, but it gave the highest percentage by
unfertilized.

13. Effect of interaction between boron and

molybdenum fertilizers and seasons:

The effect of this interaction showed insignificant effects
on total soluble solids % and sodium percentage in blade
(Tables, 49 and 50).

14. Effect of interaction between varieties, boron and

molybdenum:

The results presented in Table (51) show the influence of
the interaction between boron and molybdenum fertilizers on the
total soluble solids percentage of some sugar beet varieties.

Results given revealed that the values of total soluble
solids percentage was statistically affected by the second order
interaction i.e. between boron, molybdenum fertilizers and sugar
beet varieties. However, it could be noted that increasing the
applied levels for any of the two micro-elements i.e. boron
and/or molybdenum decreased the values of total soluble solids
percentage. These finding were completely true under the
different sugar beet varieties in this study. The highest values of
total soluble solids percentage were recorded for the unfertilized
treatment.
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15. Effect of interaction between varieties, boron,
molybdenum and seasons:

The interaction revealed insignificant effects on total
soluble solids percentage (Tables, 51).
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SUMMARY

Two field experiments were conducted in Sakha Research
Station Kafr El-Sheikh Agricultural Research Center during
2002/2003 and 2003/2004 seasons to investigate the effect of
boron and molybdenum fertilizer levels on yield and quality of
some sugar beet varieties.

This study included 27 treatments which were the
combination between three sugar beet varieties (Montebianco,
Kawemira and Gloria), three boron fertilizer levels (zero, 0.50
and 1.00 kg B/fed) and three levels of molybdenum fertilizer
(zero, 0.25 and 0.50 kg Mo/fed).

Treatments were arranged in a split plot design with three
replications. Varieties were allocated the main plots and the
combination between levels of boron and molybdenum were
assigned at random within sub-plots. Plot area was 17.5 m’
consists of five ridges 7 m in length and 2.5 m in width and the
space between ridges 50 cm and between hills 20 cm.

Results could be summarized as follows:

I. Growth measurements:

a. Effect of seasons:
1. Results pointed out that root diameter as well as leaves fresh
weight/ plant were insignificantly affected by the growing

se€asons.
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2. Root fresh weight/ plant showed significantly response to the
growing season at 120 and 150 days from sowing.

3. Total soluble solids (TSS %) were significantly affected by
the growing seaons. Sucrose percentage, significantly affected
at 120 days from sowing only. Juice purity percentage,
significantly affected by growing season at 120 days from
sowing as well as 180 days from sowing.

b. Varietal performance:

I. Root dimensions and root fresh weight/plant  were
significantly affected by the three studied varieties at the three
sampling dates, except top fresh weight at 120 and 150 days
from sowing. Montebianco variety gave the highest values of
the studied traits followed by Kawemira, while Gloria variety
gave the lowest ones.

2. Total soluble solids, sucrose and purity percentages were
significantly affected by varieties at the three growth stages.
Montebianco varicty recorded the highest values of total
soluble solids, however, it gave the lowest values of sucrose
and purity percentages. On the other hand, variety Gloria gave
the lowest values of total soluble solids percentage, meanwhile,
it gave the highest values of sucrose and purity percentage at
the three growth stages.

c. Effect of the interaction between varieties and seasons:

1. Top fresh weight in the three samples was insignificant.

2. Root length, diameter in the third stage and root fresh weight
in the first and second stages were significant.

SUMMARY

- 111 -

www.manaraa.com



3. Total soluble solids, sucrose and purity percentages were
insignificantly affected by this interaction at the three stages.

d. Effect of boron fertilizer levels:

1. Root dimensions were significantly increased as the boron
level increased from 0.50 to 1.00 kg B/fed in the combined for
the different growth stages.

2. Root fresh weight/plant was significantly increased in first and
second seasons at the three samples with increasing boron level
up to I kg B/fed except at 150 days in second season was
insignificant.

3. Top fresh weight/plant was insignificantly affected by boron
level in the first and the second seasons and their combined at
120 and 150 days from sowing, however it was increased
significantly by increasing boron up to 1.00 kg B/fed at 180
days from sowing.

4. Total soluble solids percentage was significantly affected by
boron fertilizer levels in the various growth stages in both
seasons and their combined.

5. Sucrose and purity percentages increased statistically by
increasing boron at all growth stages of the two seasons and
their combined, except when the plant aged 120 days.

e. Effect of the interaction between boron fertilizer levels and

seasons:

1. Root dimensions, root and top fresh weight/plant were
insignificantly affected by this interaction, except at 120 days

from sowing.
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2. Sucrose and purity percentages were significantly affected by
this interaction at 120 days from sowing.

f. Effect of molybdenum fertilizer levels:

1. The highest values of root dimensions were attained by adding
0.50 kg Mo/fed.

2. Root fresh weight/plant of the different growth stages and top
fresh weight/ plant at 180 days were significantly increased in
the two growing seasons and their combined.

3. The lowest values of TSS% was obtained by applied 0.50 kg
Mo/fed. The same level, gave the highest values of sucrose and
purity percentages.

g. Effect of the interaction between molybdenum fertilizer

levels and seasons:

I. Root dimensions, root and top fresh weight were significant at
150 days from sowing.

2. Juice quality percentages of sugar beet were insignificantly
affected in the three growth stages, except total soluble solids
percentage was significantly decreased as the applied dose of
molybdenum increased at 120 and 180 days from sowing.

h. Effect of the interaction between varieties and boron

fertilizer levels:

1. Root fresh weight at 120 days as well as top fresh weight/plant
at 120 and 150 days from sowing was significantly affected.

2. Application of 1.00 kg B/fed to Montebianco variety gave the
highest value of root fresh weight, while applied of 0.50 kg
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B/fed with Gloria variety gave the lowest value at 120 days
from sowing.

3. Application of 1.00 kg B/fed to Kawemira variety gave the
highest value of top fresh weight/plant, while the same level
with Montebianco variety gave the lowest value in the first and
second stages.

i. Effect of the interaction between varieties, boron fertilizer

levels and seasons:

1. Root fresh weight was significant at 120 days from sowing.

2. Top fresh weight was insignificant in the first and second
growth stages.

11. Harvest studies:

a. Effect of seasons:

1. Growth criteria in terms of root length, root diameter and root
and top fresh weight/ plant appcared insignificant influence by
the growing seasons.

2. Total soluble solids and purity percentages were significantly
affected by the growing seasons whereas sucrose percentage
was not affected.

3. Micro (boron and molybdenum) and macro (nitrogen and
potassium) contents of root, petiole and blade were not affected
by the growing season, except the values of nitrogen
percentage in roots and sodium percentage in blade.

4. Root, sugar and top yield of sugar beect crop were
insignificantly affected by the growing seasons.
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b. Varietal performance:

1. Montebianco variety recorded the highest root dimensions as
well as root and top fresh weight/plant followed by Kawemira
and Gloria.

2. Total soluble solids, sucrose and purity percentages were
significantly differed in both seasons and their combined.
Montebianco variety attained the highest value of total soluble
solids percentage, while, Gloria variety produced the highest
values of sucrose and purity percentages.

3. Varicty Gloria recorded the highest boron concentration in
root, petiole and blade in the single season and/or the combined
of the two seasons.

4. Molybdenum concentrations of roots, petioles and blades of
the studied varieties were insignificantly affected by the
examined varieties.

5. Nitrogen percentages of the studied varieties did not reach the
level of significance, except the first season for roots and
petioles.

6. Montebianco variety gave the highest values of potassium
concentration followed by Kawemira and Gloria variety.

7. Sodium concentration of roots was significantly differed in the
first season and their combined over the two seasons.

8. Montebianco variety had the greatest root and top yields.
While, Gloria variety gave the highest values of sugar yield in
the two seasons and their combined.
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c. Effect of the interaction between varieties and seasons:

Root diameter, nitrogen in root and petiole and sodium in
root concentrations were significantly affected by this
interaction.

d. Effect of boron fertilizer levels:

1. Increasing boron supply from zero (control) to 0.50 and 1.00
kg B/fed caused a significant increase in root length amounted
to 2.24 and 0.89 cm, corresponding to 1.42 and 0.69 c¢m in root
diameter, succcessively.

2. Applied 1.00 kg B/fed significantly increased root fresh
weight/plant of the two seasons amounted to 3.08 and 0.77 %
corresponding 22.22 and 6.10 % for top fresh weight/plant
compared with control or application of 0.50 kg B/fed,
respectively in the combined.

3. Increasing the supplied dose of boron negatively affected the
values of TSS %. However, increasing the applied dose of
boron caused a significant increase in sucrose and purity
percentages.

4. Boron contents in root, petiole and blade varied significantly
and increased as the applied dose of boron fertilizer increased
up to 1.00 kg B/fed in both seasons and their combined.

5. Application of 1.00 kg B/fed attained a significant increase in
the molybdenum concentration in roots in the two seasons and
their combined. However application of 0.50 kg B/fed gave the
highest insignificant concentration of molybdenum in the
petiole and blade.

6. Nitrogen concentrations in roots, petioles and blades were
insignificantly affected by the different boron fertilizer levels
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in the two seasons and their combined, except blades in the
combined.

7. Potassium content in roots responded significantly to the
applied boron fertilizer levels in the second season, except
petioles and blades in both seasons and their combined.

8. Sodium percentage content in blades was significantly
affected by the applied levels of boron in the combined of the
two seasons except in roots and petioles.

9. Root yield/fed was insignificantly responded to the applied
levels of boron in both seasons and their combined.

10. Application of 0.50 kg B/fed attained additional increment in
sugar yield over control treatment amounted by 4.43 %, 3.77 %
and 4.00 % while, 7.61 %, 7.13 % and 7.37 % with 1.00 kg
B/fed in both scasons and their combined, respectively.

I'l. Application of boron levels significantly increased top yield
in the two seasons and their combined amounted by 13.83 %
and 20.12 % over control by increasing level of boron to 0.50
and 1.00 kg B/fed.

e. Effect of the interaction between boron fertilizer levels and
seasons:

This interaction was significantly affected on root
diameter, boron and molybdenum concentrations in root and
petiole and potassium content in root.

f. Effect of molybdenum fertilizer levels:

1. Root length, diameter, root and top fresh weight/plant were
gradually increased as molybdenum levels increased from zero
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to 0.25 up to 0.50 kg Mo/fed in the two seasons and their
combined.

2. Application of 0.50 kg Mo/fed gave the tallest and thicknest
roots, root and top fresh weight.

3. Sucrose and purity percentages were significantly increased
with increasing molybdenum levels. On the contrary, total
soluble solids percentage negaﬁvely responded to application.

4. Increased molybdenum fertilizers up to 0.50 kg Mo/fed
significantly affected roots, petioles and blades in the two
seasons and their combined except boron content in petioles in
their combined. Application of 0.50 kg Mo/fed gave the
highest value of boron contents in root, petiole and blade.

5. Increased molybdenum fertilizers up to 0.50 kg Mo/fed
significantly affected molybdenum contents in roots, petioles
and blades in the two seasons and their combined.

6. Increasing the applied dose of molybdenum decreased
nitrogen percentages in roots, petioles and blades.

7. Potassium concentrations in root, petiole and blade were
significantly influenced by molybdenum treatment in the first
season and the combined, except petiole and blade in the
second season.

8. Sodium concentrations in root and blade were significantly
affected by molybdenum fertilizer in the combined, except
petiole.

9. Increasing molybdenum up to 0.25 and 0.50 kg Mo/fed
significantly increased root yield/fed in both seasons and their
combined. Thc increases in root yield over the control by
applying 0.25 kg Mo/fed amounted to 3.44 %, 2.24 % and
2.82%, while it reached 6.17 %, 5.57 % and 5.85 % when
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molybdenum level increased to 0.50 kg Mo/fed in the first,
second seasons and their combined, respectively.

10. Sugar yield/fed had significantly responded to molybdenum
application in the two seasons and their combined. Application
of 0.25 kg Mo/fed increased sugar yield over control amounted
to 9.73 %, 7.16 % and 8.55% and to 16.81 %, 14.53 % and
15.79 % at 0.50 kg Mo/fed in the first and second seasons and
their combined, respectively.

I'1. Application of 0.25 and 0.50 kg Mo/fed significantly
increased of top yield/fed in the combined over the two
seasons; the increment amounted to 11.82 % and 23.30 % over
control, respectively.

g. Effect of the interaction between molybdenum fertilizer
levels and seasons:

Concerning the interaction between molybdenum
fertilizer levels and seasons, it was insignificant effects on all
traits, except boron content on blade.

h. Effect of the interaction between varieties and boron

fertilizer levels:

L. The interaction had significant effects on boron and nitrogen
contents in blade and molybdenum concentration in petiole and
blade.

2. The highest values of boron content and nitrogen percentage
in blade were obtained with 1.00 kg B/fed for varieties Gloria
and Kawemira, respectively.

3. Fertilizing variety Kawemira with 0.50 kg B/fed gave the
highest values of molybdenum concentration in blade.
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4. Variety Kawemira with 0.50 and 1.00 kg B/fed gave the
lowest nitrogen percentages in petiole and blade, respectively.

i. Effect of the interaction between varieties, boron levels and
seasons:

The interaction between varieties, boron levels and
seasons, had significant effects on all traits, except both boron
and molybdenum concentrations in blade.

j- Effect of the interaction between varieties and

molybdenum fertilizer levels:

1. The interaction applied had a significant effects on root length,
total soluble solids percentage, potassium and sodium
percentages in sugar beet roots.

2. Application 0.50 kg Mo/fed with variety Montebianco
recorded the highest value of root length.

3. Variety Gloria gave the lowest values of total soluble solids
and potassium percentages with 0.50 kg Mo/fed.

k. Effect of the interaction between varieties, molybdenum
fertilizer levels and seasons:

The interactions were insignificantly affected on total
soluble solids, potassium, sodium percentages and root length.

l. Effect of the interaction between boron and molybdenum

fertilizers:

1. Total soluble solids percentage recorded the lowest percentage
by applying fertilizers mix (0.50 kg B/fed + 0.50 kg Mo/fed)
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compared with control in the second growing season and the
combined.

2. Sodium percentage in blade was significantly influenced by
applying boron and molybdenum fertilizer levels. The lowest
percentage was obtained by applying 0.50 kg B/fed and with
0.50 kg Mof/fed in the first season and the combined.

m. Effect of the interaction between boron and molybdenum
fertilizers and seasons:

The interaction boron and molybdenum fertilizers and
seasons had insignificant effects on sodium percentage in blade.

n. Effect of the interaction between varieties, boron and

molybdenum:

1. Results revealed that the values of total soluble solids
percentage  were  statistically affected between boron,
molybdenum fertilizers and varieties.

2. The highest values of total soluble solids percentage were
recorded for the unfertilized treatment.

o. Effect qf the interaction between varieties, boron and
molybdeﬁﬁm and seasons:

This  interaction between varieties, boron and
molybdenum and seasons, had insignificant effects on total
soluble solids percentage (Tables, 51).
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