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ABSTRACT

INTRODUCTION

Symptoms of rust disease caused by times, occurring in clusters. Late summer
Uromyces betae consists of small rust orange- symptoms consist of darker brown, more
yellow pustules surrounded by chlorotic eventually spread pustules. The disease
haloes scattered over both leaf surfaces, some- usually occurs too late in the season and
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reduces yields of root crops but it is more of a
problem in the seed crop (Parry, 1990). This
disease was recorded by Mehiar er al. (1977),
in Egypt. Moreover, El-Fahhar (1997) obser-
ved the rust disease in a vast area of Kafr El-
sheikh Governorate in the northern part of the
delta. Rust disease in not only causing losses
for root and sucrose content, but also decrea-
ses purity of the juice derived from diseased
roots (Smith and Martin, 1978). Moreover,
sucrose loss due to rust disease could be
reached to 30% in recoverable sucrose is fairly
common under moderate disease conditions.
Beet rust is controlled by the use of partially
resistant varieties, supplemented with fungi-
cides. It could be easily become more impor-
tant in future years of weather patterns change
in summers and autumns (Francis, 1999,
Lamey, 1997). Nowadays in Egypt, sugar beet
cultivation is spreading, so, it must be focused
on all foliage diseases such as rust, which

became spreading over.

Such disease is favored by tem-
peratures around 18°C and may be reached to
damaging levels late in the season. Severe
attacks can cause yield losses up to 15% for
root yield and 10% of sugar content (EPPO,
1994) in Egypt Ata ef al. (2005), reported that
significant differences were recorded between
healthy and diseased plants conceming root
weight, sucrosc %, purity, root weight,
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sucrose % and quality were reduced parallel to
disease severity. Consequently, sugar recovery
was reduced due to the increase in non-sugar
component, which impade sugar crystalliza-
tion and finally white sugar yield. In general,
the beet rust usually occurs too late appro-
aching maturity (El-Sayed 2000).

Many studies proved an evidence of
the occurrence of changes in leaf color as
result of infection by most foliage disease
including rust, this can affect the metabolic
activity and reduce photosynthetic rate.
Abnormalities in form and function of chloro-
plasts are a common feature of diseased
tissues, so, there is a typically declining in
photo-synthetic  phosphorylation  (Berghaus
and Reisener, 1985 and McGrath and Penny
Packer, 1990).

Studies on sugar beet rust must cover
all aspects regarding sowing dates and
fertilizers requirements as integrated factors to
minimize disease severity as well spreading
the disease in vast areas. ‘

So, this study was undertaken to
focus on date of sowing and fertilizers applied
to some sugar beet cvs. and its relation to
disease severity of rust disease under Egyptian
conditions.

MATERIALS AND METHODS

This work was conduced at Sakha
Agricultural Research Station during 2004/
2005, 2005/2006, 2006/2007 and 2007/2008
seasons to make survey and evaluation of
sugar beet cvs. against rust disease under both
artificial and natural infection. Different steps
were performed to test sugar beet cvs., as well
as study the effect of rust disease on different
traits.

1. Survey and distribution of rust disease:
Screening and survey of rust disease
were done at Kafr El-Sheikh, Gharbia, El-
Dakhlia and Damietta governorates in which
sugar beet crop is mainly cultivated. Sym-
ptoms of Uromyces betae were recognize
(Fig. 1) and classified according to modified

scale adopted by Peterson er al (1948).
Survey was done during 2004/2005 season.

2. Screen house experiments:

Varictal screening was done under
artificial inoculation in the screen house .in
micro plots to test the varietal reaction of
sugar beet cvs. to U. befae. During 2005/2006
season, ten cvs. viz. Ras Poly, Top, Sultan,
Kawamira, Pleno, Glorious, Fareda, Beta
Poly, Pamela, and Lola, were tested. These
microplots consist of cement plots of 2 meter
width and 3 meter length. Each cv. was grown
in the plot with spacing of 50 cm between
rows and 20 cm between individuals plants
within rows.
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Fig. (1):

3. Varietal testing under artificial inocula-
tion:
Plants were grown during the second
half of November.

Inoculum  preparation and  inoculation
methods:

Durng 2004/2005 urediospores were
collected from the diseased plants and kept at

Fig. (2): Urediospores of Uromyces beta (x400)

Sugar beet plants 90 days old, grown
in the screen house were used (3 rows/cv).
Spraying the tested rows/plants with a suspen-
sion of urediospores (10* to 10%ml) with an
automizer spores, like all beet rust spores,
germmate on the plant surface and then grown
down through the stomata (leaf pores) into the
leaf tissue. So, inoculation after 90 days from
sowing is the best to reach to the symptoms of

Sptams nﬁtfﬂrﬂnﬂm beta) on sugar beet leaves uf cv.

refrigerator (2-5°C) to be used dunng 2005/
2006 season for noculation (Fig. 2). Uredisos-
pores were suspended in sterile tap water at
concentration of 10" to 107 urediospores/mi
and mixed with Tween 20 at rate of 25 ml
liter, prior to plant inoculation (Sackston.
1962).

the discase. Inoculated plants were kept wet
under polyethylene sheets at 20 + 2°C and
100% relative humidity for 36 hours in the
screen  house, after removing polyethylenc,
plants werc daily examined for rust infection.
Some plots were kept without inoculation and
sprayed w Sumi-8 at a rate of 35 em/100 liter
of w T Comparison.
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4. Field experiments:

Two field experiments were condu-
ced during 2006/2007 and repeated on 2007/
2008 season for confirmation as follows:

a. Effect of different levels of nitrogen on
disease incidence of rust discase:

Four cvs. were used ie. Pleno, Ras
Poly, (susceptible to rust discase), and Fareda
and Top cvs. less sensitive to rust disease.
Three levels of nitrogen as urea fertilizer
(46.5%) were used ie. 0, 90 and 120 kg/
feddan. One plot was left and sprayed with
Sumi-8 as chemical fungicide for comparison,
fertilizers were applied for this plot as
recommended.

Split plot design was used, fertilizers
were allocated in the main plot, while the cvs,
devoted to sub-plots, three replicates were
used. Date of sowing was fixed on the first
week of November during the two seasons of
2006/2007 and 2007/2008. Each cv. was
grown in a plot of 3x /7 m* (50 cm between
rows and 20 cm between plants within the
row). The first reading of discase severity just
after appearing of the disease symptoms, 5
readings were recorded with 15 days intervals.

5. Effect of different dates of sowing on
disease severity of rust disease:

This experiment was carried out
duning 2006/2007 and 2007/2008 seasons.
Split plot design with three replicates was
used. Dates of sowing were allocated in the
main plots, while, the four cvs. (Pleno, Ras
Poly, Fareda and Top) were assigned to sub
plots. Three dates of sowing were used ie.
September 15® October 15" and November
15", Plot size the same as previous experiment
(plot size was 3x 7 m?). -
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The following characters were recorded:

a. Disease severity: was estimated according
to the scale of Peterson ef al. (1948). This
scale was used for determination and
estimation of the infection of leaf rust on
sugar bet plants. Score started one month
after inoculation, five readings were taken
with 15 days intervals. Symptoms develop
from orange pustules approximately 1
mm in diameter, which break through the
epidermis of the leaf (Fig. 1). Spores have
spikey, spore walls (Fig. 2).

b. Root fresh weigh /plant. ten roots were
randomly harvested and weighted for
cach cultivar in each treatment.

c. Total soluble solids (TSS): were determi-
ned in fresh roots by using hand refract-
tometer (McGinnis, 1982).

d. Sucrose percentage: It was measured by
saccarometer as mentioned by Le-Docte
(1927).

¢. Purity %: It was calculated by dividing
percentage of sucrose on total soluble
solids (TSS). i

f. Chlorophyll content: Total chlorophyll
content was determined in mg by using
chlorophyll meter (SPAD-502).

g. Loss percentage (sucrose and root yield) =
Protected - nonprotected « 100

Protected
h. Area under disease progress curve
(AUDPC), was calculated according to
the formula:
AUDPC=D

[%[(Yl FY,)HYy +Y3) + (Y )

Where:
Y:, Y, ... Y, are the K disecase score at a
constant interval of D days (Pandy er al,
1989).

RESULTS AND DISCUSSION

Distribution and survey of rust
discase was severely done during 2004/2005
scason in different governorates and districts
in the Northern part of the delta where sugar
beet 1s grown in vast areas. These gover-
norates are Kafr El-Sheikh, Gharbia, El-
Dakahlia and Damictta. Varieties were iden-
tified in each district and disease severity of

rust disease was assessed as shown from
Table 1. Average of diseases severity at Kafr
El-Sheikh Governorate was the highest among
all surveyed govemnorates, it ranged from
18.9% on Top cv. at Sidi Salem to (65.4%) on
Pleno cv. at El-Reyad on the contrary the
lowest disease severity (15.3) was detected at
Gharbia Governorate. Moderate infection was



Effect Of N Fertilizer Rates & Date Of Suwing On Rust Disease of Sugarbeet Bo. 59

observed at Dakhlia Governorate with 23.9%
on Kawamira cv. in Dekernes and 42.6% on
Beta poly at Sherbeen.

The data illustrated that rust disease
started to be increased gradually in the areas
where sugar beet is grown and spreading.
Changes in climate to be more humid is the
main reason for increasing of disease severity
of rust disease. Spring spores, like all beet rust
spores, germinate on the plant surface and
often grow down through the stomata into leaf
tissue. When the weather becomes cooler (17-
20°C is the optimum) and damper, the rust
begins to reproduce itself by means of spores.
It is at this time of the year during March that
the disease is most noticeable (Asher, 1999

and Francis, 1999). Beet rust although very
noticeable on plants in the autumn, it appears
late and can cause losses and can be
adequately controlled by recently developed
fungicide. However this disease will be easily
become more important in future years if
weather patterns change to wetter summers
and autumns. (Francis, 1999). The disease
severity varied in different seasons and sur-
veyed provinces and districts as mentioned by
El-Mansoub (2006), he showed that variations
were obvious in Kafr El-Sheikh, Dakahlia and
Gharbia govemorates, such variations might
be affected by the prevalent races or patho-
types of the rust pathogen and the used sugar
bect cultivars (Lewellen and Skoyen, 1988).

Table (1): Distribution and disease severity (%) of U. betae on sugar beet plants grown in
different governorates during 2004/2005 growing season.
Governorate District Dlsewf ‘;:)verlty*
Kafr El-Sheikh Kawamira 21.7
Sakha Research Farm Ras Poly 435
El-Hamoul Fareda 20.2
Kafr o
El-Sheikh Sldl-salem Top . 189
Beiala Kawarmira 254
El-Reyad Pleno 654
Desouk Ras Poly 50.1
Average - - 35.02
Gharbia Kotour Top 15.03
Average 15.03
Sherbeen Beta Poly 426
El-Dakahlia Belkas Pleno 352
Dekernes Kawamira 23.9
Average 339
Damietta El-Sirw Pleno 29.44 |
29.44 ‘

Under artificial inoculation in the
screen house during 2005/2006 season, data in
Table 2 show that there were a significant
differences for disease severity % among the
ten cultivars under study and ranged from
1.2% for Top cv. to 15% for Pleno under
protected conditions by Sumi-8, while under
artificially inoculated or non-protected con-
ditions disease severity (%) ranged from 5.5%
for Top cv. to 52.3% for Pleno cv.

Chlorophyll content as shown form
Table 2, recorded the highest under protected
conditions and reached to 85.1 and 82.3 mg
for Top and Fareda cvs., respectively. While
Pleno and Ras Poly recorded the least, under
protected and non-protected conditions.

In other words, reduction (%) in
chlorophyll content recorded the lowest for
Top (9.8%), and (Fareda 13.9%), while the
highest reduction was obtained for Pleno and
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Ras Poly cvs. As reported by McGrath and
Pennypacker (1990), changes in leaf color as
result of infection by most foliage diseases
including rust.

Abnormalities in the form and func-
tion of chloroplasts are common charac-
teristics of discased tissues, so it can be used
as a result of that photosynthetic declining as
mentioned before.  Significant  differences
were obtained among all cultivars for root
weight which ranged from 1.572 kg/plant for
Pleno to 2.611 kg/plant for Top cv. under
protected conditions. Under non-protected
conditions low values for root weight/plant
were obtained for Pleno, RAs Poly and Beta
Poly. For TSS%, Top and Fareda cvs. Recor-
ded the highest under protected conditions
sucrose (%), recorded the highest under
protected conditions for Top (21.9%) and
Fareda (21.9%) cvs., while it was affected
under non-protected conditions. Purity (%)
behaved in the same manner for all tested
sugar beet cvs. under both protected and non-
protected conditions.

Loss (%) for root weight ranged from
12.0% for Top to 68.6% for Beta poly cv.,
while loss (%) for sucrose (%) ranged from
9.8% for Top to 59.9% for Pleno. EPPO,
1994, reported that yield loss % can be
reached to 15% and more than 10% for
sucrose %, while El-Mansoub, 2006 recorded
high loss (%) for yield and sucrose (%).
Quality were reduced parallel to disease
severity (El-Sayed, 2000).

1. Effect of three levels of nitrogen
fertilizer on certain parameters of four
sugar beet cultivars during 2006/2007
and 2007/2008 seasons:

During 2006/2007 season, disease
severity (%) of rust disease admits relation to
N levels shown in Table 3, severity of the
disease differed under protected plots and
ranged from 1.1% for Top to 5.1% for Pleno,
while under zero level it ranged from 8.3 for
Top to 23.5% for Pleno, it recoded the least
under 90 kg N/fed. and it recorded 4.6, 7.5,
13.8 and 18.4% for Top, Fareda, Ras Poly and
Pleno cvs. respectively, and increased again
under 120 kg N/fed., for the four cvs., and
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reached the highest for Pleno. So, increasing
N level up to 120 kg/fed. increased disease
severity of the rust disease.

Root weight/plant reached the highest
when plots treated with Sumi-8 (Table 3), and
ranged from 2.561 kg for Top to 2.100 kg for
Pleno, but under zero N level, root weight was
reduced, while, under 90 kg N/feddan it ran-
ged between 2210 for Top cv. to 1.110
kg/plant for Pleno cv. and declined again
under 120 kg N/feddan. Total soluble solids
(TSS%), recorded 26.0, 26.5, 27.2 and 27.3%
for Pleno, Ras Poly, Fareda and Top cvs,
respectively under protected or leaf free from
rust, this mean that this trait was affected by
rust and reduced when no fertilizer (N) was
applied as shown in Table (3).

Under 90 kg N/feddan, TSS% started
to be increased and reached to 26.5% for Top
cv., but it declined again under 120 kg
N/feddan due to rust incidence which affect
the green leaves.

Table 3, showed that sucrose (%) was
high under protected conditions by Sumi-8
fungicide and ranged from 21.8% for Pleno
cv. to 22.8 % for Top, while under zero N
level it declined for all tested cvs. under 90 kg
N/feddan it increased and ranged between
17.0% for Pleno to 22.2% for Top cv. It is also
noticed that sucrose (%) decreased when
applying 120 kg N/feddan and recorded the
least for all cvs. under study this due to the
infection by rust disease when it compared
with protected plots. Purity (%) as a result of
dividing sucrose (%) on TSS (%) it affected
by infection with the disease when compared
with protected plots. The highest purity (%)
was obtained under protected plots was 83.5%
for Top cv., purity % was reduced under zero
N but it increased under 90 kg N/feddan and
ranged between 80.2% for Pleno cv. to 83.8%
for Top cv. and decreased when tread with
high dose fertilizer (120 kg N/feddan) as
shown from Table 3. In general during 2006/
2007 season, there were a remarkable
differences either between sugar beet cvs.
under study or under nitrogen levels. In this
experiment, all traits gave satisfactory results
when Sumi-8 was applied leading to a
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conclusion that rust disease under either zero
N level or 120 kg N/feddan can affect all the
traits under study, while 90 kg N/feddan gave
good results relatively.

During 2007/2008, under protected
conditions as shown from Table 4, severity
(%) ranged between 0.8% for Top cv. to 3.5%
for Pleno cv., while under zero level N, it
increased and recorded 14.6, 10.4, 6.9 and
2.8%, for Pleno, Ras Poly, Fareda and Top
cvs., respectively. Disease severity (%) under
90 kg N/feddan decreased comparable to zero
level and started to be increased under 120 kg
N/feddan, whereas it ranged from 5.4% for
Top cv. to 18.9% for Pleno cv. because high
nitrogen level enhance disease spreading and
infection.

Root weight is an important trait
which affected by disease severity and
nitrogen levels especially under protected
plots against rust disease. High root weight
values as shown from Table 4, were obtained
under low disease severity (Protected) plots
which recorded 2.215, 2.340, 2.500 and 2.587
kg/plant for Pleno, Ras Poly, Fareda and Top
cvs., respectively, while under zero nitrogen, it
ranged from 0.516 for Pleno cv. to 0.711 kg/
plant for Top cv. in relation to disease severity
%, root weight values stared to be increased
when applying 90 kg N/feddan and decreased
again under 120 kg N/feddan as shown from
Table 4, This due to high disease severity
under this level.

Total soluble solids (TSS) %, also as
one of the important quality measure for sugar
beet was affected significantly when no
nitrogen fertilizers were applied or increasing
the dose due to 120 kg N/feddan, while, under
protected plots TSS (%) recorded the highest
values as 26.5, 27.1, 27.1 and 26.9% for
Pleno, Ras Poly, Fareda and Top cvs., respec-
tively.

In Table 4, data illustrated that
sucrose (%) recorded the highest values under
protected conditions and ranged from 21.3%
for Pleno, to 22.6% for Top cv., while under
zero N level recorded less as 9.9, 10.8, 12.4
and 13.5% for Pleno, Ras Poly, Farida and
Top cvs., respectively. On the other side

sucrose percentages under 90 kg N/feddan
increased and gave high values which ranged
from 20.0% for Pleno cv. to 22.1 sucrose
percentage for Top cv., and started to decrease
under 120 kg N/feddan. Purity % affected also
by nitrogen levels, while, high values were
obtained under protected conditions as shown
from Table 4, which confirmed the results
shown in Table 3, during 2006/2007 season.

Different reports showed that rust
severity was decreased while TSS % and
sucrose content in roots were increased
significantly by using the lower and middie
levels of N fertilizer while the higher levels (>
100 kg/feddan) showed the opposite results
comparing  with  unfertilized treatment.
However, applying different levels of N
fertilizers significantly increased root fresh
weight compared with unfertiiized plots. Root
fresh weight, TSS% and sucrose content were
higher in some varieties like Fareda than cv.
Ras Poly (El-Mansoub, 2006). Rust discase is
not only causing losses in root and sucrose
content but also decreases purity of the juice
derived from discased roots (Smith and

Martin, 1978).

Fertilizer management may play an
important role in rust disease incidence.
Different fertilizers were used i.e. nitrogen
(three doses zcro, 90 and 120 kg/feddan).
Application of 120 kg N/feddan enhanced and
increased the disease severity (%) when
applied in two applications, while it caused a
remarkable increase in root weight/plant
although it reduced both T'SS and sucrose %.

Gardener et al. (1985), El-Fahhar
(2003), reported that the older leaves have
high N content than the younger leaves of
sugar beet plants. In addition, cell size and
water content of the cells increased by
increasing nitrogen. Moreover, cell wall
thickness tumed to be thin, this enables the
fungus to penetrate the leaves. On the other
hand, applying 90 kg N/feddan reduced
disease severity (%) while it increased both
TSS and sucrose contents of the roots.
Therefore, it is worth to recommend the usage
of the dose 90 kg /feddan instead of 120 kg
N/feddan in two applications. While, zero
level lead to high reduction in root weight,
consequently affected and show big loss in
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TSS% and sucrose produced. Similar effects
of these fertilizers were obtained by
Wojelechouska and Miko Lajska (1988), El-
Fahar (2003).

2. Effect of date of sowing on rust disease
incidence and its relation to the other
characters of sugar beet cvs. during
2006/2007 and 2007/2008 seasons:

Date of sowing is one of the impor-
tant factors which affect disease incidence
especially foliage diseases like rust, where the
late sowing date can influence directly root
volume and sucrose. Great attention has been
paid nowadays to use an integrated approach
for controlling sugar beet rust disease through
the integrated disease management system by
utilization of resistant cultivars, improving
cultural practices like date of sowing and
fertilizers (Ramadan and Nassar, 2005).

Data in Table 5, show that there were
a significant differences between date of
sowing regarding disease severity of rust for
all tested cultivars under either protected or
non-protected plots. The least disease severity
of rust was obtained for the first date of
sowing, September 15, while high values of
disease severity (%) were obtained when
sowing on November 15® under both pro-
tected and non-protected conditions for all the
cultivars tested. Under non-protected con-
ditions, Pleno cv. recorded the highest rust
incidence and ranged from 20.3% in the first
date of sowing to 42.7% in the third date of
sowing (November, 15%). The least values
were obtained for Top cv. allover the three
dates of sowing comparing with the other cvs.
Rust discase is spreading when the tem-
perature around 18°C, which is found on the
late season, but when sowing on September
15" or before, enable the plant to tolerate or
even no inoculum was found at early har-
vesting season,

Area under disease progress curve
(AUDPC) showed a highly significant diffe-
rences between dates of sowing as well as
between cvs. under both protected and non-
protected conditions. From the data obtained
on September 15, date of sowing, AUDPC
ranged from 195.50 for Top cv. to 715.81 for
Pleno cv., while ranged from 343.75 for Top
cv. to 1483.81 for Pleno cv. when grow on
November 15* under protected conditions On
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the other hand, high values were obtained
under non-protected conditions.  Similar
results were obtained by El-Mansoub (2005).

Root weight (kg/plant) recorded the
highest when sugar beet grown on September,
15" and it decreased dramatically when sown
on November, 15® under both protected and
non-protected conditions. Top cv. recorded the
highest even in late date of sowing.

Significant differences were obtained
for TSS (%) under these dates of sowing. The
highest values of TSS% were obtained when
sugar beet grown on September 15®. But
when grown late in the season, TSS% started
to declined because the plant was subjected to
be affected by U. betae in the late season of
harvest.

Sucrose (%) as shown from Table 5,
differed significantly among the three dates of
sowings and varicties. The highest values
were obtained when sugar beet grown on
September 15", Late sowing date reducing
sucrose %. Top cv. had the highest sucrose %
at carly date of sowing comparing with the
other cvs.

Purity % also affected with the date
of sowing, when sugar beet cvs. grown early,
disease seventy (%) were less than in late

sowing plots.

As mentioned in many reports that
carly sowing (September 15%), gave the
lowest loss (%) in root yield, while growing
on October 15 root yield loss increased grad-
ually in late sowings. Loss (%) in sucrose
recorded the hx"hghest when sugar beet sown on
November 15%, and reached to 47.9% for
Pleno in the third date of sowing.

These results were in accordance with
those obtained by Ata (2005) who found that
significant differences were recorded between
healthy and diseased plants concerning root

weight, sucrose (%), purity (%), consequently,
sucrose and root weight losses.

Data presented in Table 6, showed
that there were a significant differences
among the three dates of sowing for disease
severity (%) and cvs. tested.



Table (2): Severity of rust disease, chlorophyll content (mg/gm), root weight (kg/plant), TSS%, sucrose (%), purity {%) and loss % in yield and
sucrose of ten sugar beet cvs. under artificial inoculation with U, betae during 2005/2006 season.
Disease severity Chlorophyll content Root weight TSS Sucrose Purity Loss
(%)* (mg/g) lant % (%) " (%) (%)
Cultivar | 2 3| B 3| B 3.3 B 3| % | O3 3 g
) g 58| 8 | 58|58 ¢ |58 B | 52| g8 |sE| g | 58| %8| ¢
S| %8| E | *S| BT | B |%e| £ |*E| B |%e| B |*Fe | ®&| &
-9 a8 A a | -9 al e -9 B o 2
Top 12 55 85.1 76.8 9.8 2.611 |2300( 26.0 242 219 19.5 78.5 80.6 119 | 109
Pleno 158 | 523 634 224 647 [ 15720612] 209 113 152 6.1 72.7 539 61.1 | 599
Kawamira 317 13.8 80.1 68.14 146 2408 | 1.8101 258 21.0 20.2 16.4 783 78.1 248 18.8
Ras Poly 125 | 417 69.9 288 582 | 1.850 |[0.685| 217 13.6 16.9 85 719 62.5 6.23 | 49.7
Beta Poly 44 36.4 71.5 336 530 |2112 0790 228 15.2 18.0 11.1 789 73.0 626 | 383
Sultan 8.3 345 73.2 348 525 | 217410789 238 159 18.9 11.6 79.4 729 639 | 386
Fareda 25 94 823 70.8 13.9 2597 | 1998 | 266 223 219 174 823 78.0 23.1 205
Bamella 72 25.6 75.4 38.5 498 | 2209 |0950| 236 18.2 18.9 139 80.1 76.4 519 | 265
Lola 79 28.7 75.0 36.9 500 |2.189 |0904| 235 17.1 | 184 12.8 ‘783 749 567 | 304
Glorious 45 18.5 78.9 489 38.0 | 2338 {1377 245 19.6 19.8 15.1 80.8 71.0 411 | 237
1.5.D.0.05 278 1.81 0.36 19 2.03 29 36
CV. means
2 T means 3.1 2.1 0.43 1.7 3.1 2.7 31

* According to Peterson ef al. (1948)

** Reduction o = Protected - non -protGCted x 100

Protected
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Table (3): Effect of three levels of o

en fertilizer on certain

Fertilizer level

(kg/fed)

parameters of four sug

Root weight (kg/plant)

TSS (%)

ar beet cultivars during 2006/2007 season.

Sucrose (%)

Purity (%) i

Fertilizer level
(kg/fed)

Zero 120

Fertilizer level

(kg/fed)

Fertilizer level

(kg/fed)

Fertilizer level
(kg/fed)

Zero| 90 | 120

Protected

Zero 120

120

Protected

Zero| 90

Pleno
| Ras Poly
| Fareda

Top

235
18.6

278
219
16.4

0.615
0.665
0.714( 1.872
0.830(2.210

1.110
1.315

0.831
1.091
1.184
1.661

14.0 184
19.7

228

15.2
173

14.0
154
18.4
194

743
75.0
76.8
78.9

1 L.S.D. 0.05

0.81

Table (4): Effect of three levels of nitr

fertilizer on certain parameters of four sugar beet cultivars during 2007/2008 season,

Disease severity (%) Root weight (kg/plant) TSS (%) Sucrose (%) Purity (%)
Cultivar | B Fertilizer level 2 Fertilizer level e Fertilizer level - Fertilizer level ° Fertilizer level
() § (kg/fed) 2 (kg/fed) fg (kg/fed) 3 "~ (kg/fed) 2 (kg/fed)
£ |Zero| 90 | 120 | = |Zero| 9 | 120 | £ |Zero| 90 | 120 | £ |Zero| 90 | 120 | £ |Zero| 9% | 120
Pleno 351146 48 | 189(2215(0516| 19971330 265 138 251 (20512131990 | 200 159 | 804 | 71.7| 797 | 776
RasPoly | 22 104 62 | 145;2340|0.642;2080(1.551] 27.1 | 149 ) 256 | 214 | 224 | 108 | 209 | 168 | 834 | 725 | 816 | 785
Fareda 16 697 35 (102]|2500]|0.680]2275{1.795} 27.1 | 168 | 2631 239 2261 124 | 217 | 19.1 | 83.7 | 738 | 825 | 7199
Top 08| 28| 13 | 54 |258710.711]2510|2.189| 269 | 179 | 266 | 257 | 226 | 135 | 221 | 208 | 840 | 754 | 83.1 | 809
L.5.D.0.05 231 0.60 0.24 0.77 238
2 cv. means
2 T means 2.83 0.71 0.38 0.67 2.62
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Table (5): Effect of date of sowing on disease severity (%) of rust disease and some other related characters for four sugar beet cvs. under field
condltlons durm 2006/2007 7 season.

Root welght i
lant)

protected

Sucrose

71581 | 192051
380.00 | 1583.40
27342 | 105975
19550 | 467.35 |
945.72 | 224180 | |
October . 8 | 81175 | 2053.11 ] 2. . . . . . . . . 30
15%® ) . 356.00 | 1748.71 | 2. ) . : . . . ) . T i

i

I

N
0G5S
-

W
o

284.10 [ 1255.35

1483.81 | 3891.34

| November . 4 |1199.10 | 3280.10
15™ ) i 94394 | 2115.0
34375 | 1569.55

L.S.D. 0.05:
! 2 means at each date x cv.

G9 og 190qwSng Jo asvasy(l 1My uQ SuoS JO A P SIVY 422 NJO w2l




Table (6): Effect of date of sowing on disease severity (%) of rust disease and some other related characters for four sugar beet cvs. under field

conditions during 2007/2008 season.

Disease severity AUDPC Root weight TSS Sucrose Purity Loss
> (%) (o) (kg/plant) (%) (%) (%) (Vo)
5w 2 »
% E § E 1 ?) -?0 1 :'é g ' '?) g 1 -g g 1 g E | -8 ey g
St 2 | 2| 58| B | 5B B |5E| B |5E| B s:8|: 53| 2%
O E |8 E | g8 | B %8| B |%g| E |%E| E |7 | &
-9 2 A~ = o 2. -9 e -9 a, -» o,
Pleno 45 147 | 371.15 [ 1438.13 | 2338 | 1410 | 2355 21.6 213 17.7 83.5 819 389 16.4
September | RasPoly | 2.6 53 290.12 | 42782 | 2644 | 2311 | 264 253 223 21.1 845 839 12.6 54
15" Fareda 18 34 21030 | 339.14 | 2.675 | 2552 | 265 26.1 26 220 853 843 45 2.7
Top 09 19 1650 | 18040 | 2691 | 2637 | 265 26.5 228 22.6 86.0 85.3 05 08
Pleno 79 185 | 651.14 | 186231 | 2203 | 1236 | 233 200 19.1 16.0 81.9 80.0 439 16.2
October | RasPoly | 5.7 146 | 41561 | 139825 | 2.286 | 1379 | 25.1 215 21.0 17.5 33.7 81.9 39.7 16.2
1s5* Fareda 3.1 9.7 312.10 [ 1020501 2560 | 2.133 | 26.1 234 22.8 19.2 843 82.1 16.7 12.7
Top 12 438 17544 | 360.17 | 2665 ! 2397 | 26.6 26.0 225 20 84.6 84.0 10.0 22
Pleno 10.8 253 | 112051 (221032 | 2.010 | 0.894 | 229 17.8 17.8 13.3 71.7 74.7 5535 253
November | RasPoly | 8.6 175 | 938.11 [ 173246 2.158 | 1228 | 233 204 19.2 16.0 815 78.4 431 16.6
15* Fareda 47 124 360.0 | 1284.17 | 2402 | 1560 | 25.2 21.8 20.7 17.6 823 80.7 35.1 149
Top 25 717 278.13 | 191389 | 2638 | 2.161 | 268 233 24 19.5 83.5 829 18.1 47
LSD.0.05: 2
means at each date X cv. 1.96 6.22 042 3.1 2.1 291 2.87
2 T means at each D x cv 2.31 7.61 0.65 35 25 31 4.1
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During 2007/2008, disease severity
(%) of rust discase ranged from 0.9 for Top
cv. to 4.5% for Pleno cv. under protected
conditions, while it ranged from 1.9 to 14.7%
under non-protected condition on September
15", while it increased for the third date of
sowing; November 15" for cvs. under both
protected and non-protected conditions. This
variaton was due to the differences in
environmental conditions (temperature, rela-
tive humidity which encourage the wide
spread of the disease during the late sowing
(Francis, 1999)

As shown from Table 6, AUDPC
recorded the highest for the plants grown on
November 15™ and reached the maximum for
Pleno cv. (2210.32). In general, in the early
sowings on September 15% less diseases
sevenity will be appeared during maturity.

Low values of AUDPC were obtained for the
plants sown on September 15”. These results
confirmed the previous results shown in Table
5.

Root weight, TSS (%), sucrose and
purity (%) increased for September 15" and
decreased by delaying date of sowing. Loss %
in root yield was low for September 15" and
started to be high for the plants grown on
October 15® and got higher on November 15%.
The highest loss % in root weight was
obtained for Pleno cv. on November 15™ loss
% in sucrose vaned significantly and reached
to 25.3% for cv. Pleno for November 15, duc
to the infection by rust as well as the
temperature is not suitable for sucrose
crystalization due to the disturbance in the
metabolic process during the late harvest.
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