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ABSTRACT

All sugar beetBeta vulgaris) cultivars tested were susceptible to differerieets against
the infection withUromyces betae Tul Kick. They were categorized as less susceptible “LS”
cvs. (Farida, Gloria, Top and Toro), moderate sutiioe “MS” cvs. (Negma, Gazail and Pleno)
and the high susceptible “HS” cvs. (Raspoly, Lotid &awmeia). The LS cvs. produced higher
dry matter, root length, root diameter and fresth dry weights of sugar beet roots followed by
MS and HS cvs. The rust disease severity (DS) garsbeet strictly correlated with sowing
time. DS was higher on the early sowing"{#&ugust) than the late sowings {15eptember,
15" October and 1% November). Regardless sowing date, the diseasevergslow at 18
February then increased gradually until reachedanisimum at 18 April. The DS recorded
minimize levels on sowings performed at"XBctober and/or f5November.

The DS was minimized and yield was maximized bygishe less susceptible “LS” cvs
Farida combined with spraying plants with the resw@nded dose of the fungicide Caramba or
garlic extract (0.3%) just at the first appearanteust symptoms. Also, spraying plants with
IAA (300ppm) after 70 days from sowing, using N dndertilizers together at rate of 60 kg N
and 30 kg P205 per feddan, respectively and sostingr beet seeds at the proper distance
between both rows (60cm) and plants (30cm) eacteajave satisfactory results.

In fact, using the N fertilizer alone at rate oDy (N)/feddan significantly increased DS
and root fresh weight while decreased total solsolids % (TSS) % and sucrose content in
roots increased comparing with the other N levettuiding control receiving no N fertilization.
However, the P fertilizer used alone at 15 and §QFOs)/feddan gave the best disease control
in both seasons comparing with the control receivia P fertilization.

Intercropping sugar beet with broad be#fci@ fabae) significantly increased both DS
and fresh weight of sugar beet roots meanwhileedsed total soluble solids (TSS %) and
sucrose content in roots in comparison with therobijsugar beet alone). Intercropping the two
crops at rate 1:3 and 3:1 resulted in the highestedises in both later criteria, respectively.
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INTRODUCTION

Uromyces betae Tul Kick caused beet rudisease occurred widely and considered one of
the most problems affecting sugar beet plantaioie and the United Stat@&/alker, 1952)as
well as in Egyp{(Mehiar et al., 1977). Ata (2005xtated that, the sugar beet rust spreads in the
Egyptian North Delta governorates, (Kafr EI-Sheieheira, Dakahleia and Domiat). Disease
severity was higher in Domiat, obviously decreasearbeia and Sharkeia governorates and
rarely occurs in Fayoum governorate. The diseasenwarecorded during the survey in Beni-
Sueif and Menia.

The rust diseases could be controlled by severahmee. foliar spraying with different
fungicides Q'Sullivan, 1996 Ata; 2005); plant growth regulatorsMoustafa Zeineb et al.,
200l; Fayza ( El-Taweel) et al., 2004)and plant extractsE(-Kazzaz et al., 2003). The rust
diseases could be controlled also by means of w@gre practices such asowing date
(Ahmed, 2000; Mohamed, 2000; Ata, 2005);distance between plant$igssanin, 2001
Ahmed, 2003),intercropping Fininsa, 1996; Khanet al., 2009. Ata (2005) studied the effects
of beet rust on crop yield and industrial qualiti@ggnificant differences were recorded between
healthy and diseased plants concerning root weigiitrose %, chemical component, and
quality %. Root weight, sucrose % and quality weeduced parallel to disease severity




reduction. Consequently, sugar recovery was retudige to the increase in non-sugar
component, which impede sugar crystallization anallfy white sugar yield.

The present study was carried out mainly to stunigesfactors affecting management of
sugar beet production and rust disease in middia @& Egypt through application of plant
extracts, plant growth regulators and fungicides.atidition to some agricultural practices
(intercropping and growing distance) and sowingeslah relation to disease progress and its
epidemiological appearance were also investigated.

MATERIALS and METHODS

All following field experiments were carried out mndomized complete block design
with three plots “replications” and performed twidearing two successive growing seasons
(2001-2002) at Sakha Research Station (Kafr-ENSheivernorate, Egypt). Unless otherwise
mentioned, each plot (153rconsisted of 6 rows, 5 m long and 50 cm apastadice between
plants was 20 cm and irrigation and fertilizatioere practiced as recommended by Sugar
Crops Research Institute (A.R.C). The P (super pate) fertilizer (15% ®s) was added at
rate of at 30 kg fs/feddan before sowing. The N fertilizer (Urea, 48Powas applied in two
equal doses (each 40 kg N/fed) added 30 and 45 aféss sowing, respectively. while K
(potassium sulfate) fertilizer at the rate of 48K® (48% K,O) was added with N fertilizer. In
all experiments (except sowing date), the sugat beeds were planted at the first week of
November in each season. Also, the sugar beetatidaFwas used in all experiments (except
the experiment dealing with responses of sugardese).

The rust disease severity (DS) was estimated a&esiatime in all experiments according
to the modified Cobb's scal@etersonet al., 1948). Also, fresh weight of roots (ton/fed),
sucrose % and total soluble solids (TSS %) wererdeted at harvest. The (TSS %) was
determined in fresh roots using hand Refractoméiée Ginnis (1982) While, sucrose
percentage was estimated by adding 26 g from timeediroot to 177 ml of lead acetate (50
g/liter of distilled water), shacked for 5 minutasd filtered. The filtered solution was measured
by Saccharometer as mentionedeyDocte (1927)

1- RELATION BETWEEN SOWING TIMES AND EPIDEMIOLOGY O F THE SUGAR
BEET RUST DISEASE:

Seeds of sugar beet cv. Farida were sown 4tAlfust, 18 September, 15October
and 18" November (during 2001 & 2002 seasons). The DSneesrded at 1% February, T
March, 18" March, £ April and 18" April in each season. The Meteorological datadait soil
temperatures) prevailed during the growing seaabtise experimental area were recorded (un
published). The area under disease progress cAtVBRC, Pandy et al., 1989 and rate of
disease increase (r-value) were determined acaptdithe following formulae

AUDPC = D (1/2(+Y)+Y+Y3s+tY4tYk ) Where: D = time interval (=15 days),
(Y1+Y,) = summation of the first and last disease scdies;Ys+Y,+Yk1) = summation of all
disease scores between the first and last ones.

r-value = 1/(t2-t1)((log(X2)-(1-X1)-(log(X1)-(1-X2Where: t1 and t2 = the intervals (in
days) between datel and date2 at which diseasdtgevas recorded (here = 15 days), X1 =
the proportion of the infected tissue at datel=XBe proportion of the infected tissue at date2.

2- EVALUATION OF SOME SUGAR BEET CULTIVARS FOR RESI STANCE
AGAINST NATURAL INFECTION WITH SUGAR BEET RUST DISE ASE:

The following sugar beet cultivars (Gloria, Toroppl Raspoly, Kawmeia, Gazailla,
Negma, Lola,Farida and Pleno) were evaluated, during 2000 &@l Zeasons, for their
responses against natural infection with the sbegat rust disease. At harvest, the natural rust
disease severity %, root dry matter (%), root lereyjtd widest diameter (cm), root yield and
fresh weight of top (leaves) in (ton/fed) were dafi@ed for all cultivars tested.

3- CHEMICAL CONTROL:

In this study, the fungicides namely Eminent (Tetreazole), Caramba (Tetraconazole),
Plantvax (Oxycarboxin), Impact (Flutriafol), Sapr@Iriforine), Anvil (Hexaconazole) and
Sumi-8 (Diniconazole) were used during 2000 andl2§i@wing seasons at their recommended




doses i.e. 1.0 ml/l for the first five fungiciderda0.25 ml/l and 0.35 ml/l for the last two,
respectively. The fungicidal application was dome dime just at the first appearance of rust
disease on sugar beet leaves (cv. Farida). At biamest disease severity (%), fresh root weight
(kg), total soluble solids % and sucrose % wererdghed as mentioned before.

4- EFFECT OF PLANT EXTRACTS:

Two experiments were carried out during 2000 an@l2€easons to study the effect of
spraying sugar beet plants (cv. Farida) with 0.3%cc of some plant extract$gble, 5 on
controlling the sugar beet rust disease. The pamtcts were sprayed once on sugar beet
plants just at the first appearance of disease ®ymgpon sugar beet leaves. At harvest, disease
severity (%), fresh root weight (kg), total solulsiglids % and sucrose % were determined as
mentioned before.

5- EFFECT OF PLANT GROWTH REGULATORS:

Seeds of sugar beet plants (cv. Farida) were glaitehe first week of November during
2002 and 2003 growing seasons then plants wergespraith the growth regulator solutions
after 70 days from sowing using hand-atomizer wiihplete coverage. Plantprayed with
water served as control. The growth regulators Im8eacitic acid (IAA), Gibberellic acid
(GAz) and Naphthalene acetic acid (NAA) were appliedjlgirat concentration of 0.03 %
(prepared in tap water). At harvest, disease $gvér), fresh root weight (kg), total soluble
solids % and sucrose % were determined as mentiozfede.

6- SELECTION OF THE PROPER DISTANCES BETWEEN ROWS AND/OR PLANTS:

Two experiments were carried out during 2000 ar@l2§rowing seasons to evaluate the
combined effects of spaces between rows (50 amtrg@nd between plants (10, 20 and 30 cm)
on the natural infection with rust disease on thgas beet cv. Farida. At harvest, disease
severity (%), fresh root weight (kg), total solulsiglids % and sucrose % were determined as
mentioned before.

7- EFFECT OF FERTILIZERS:

This experiment was performed in a complete randedthblock design during the two
successive growing seasons 2002 and 2003. Seeigyaf beet cv. Farida were sown on the
first week of November of each season. Four levklgrea (46.5% N) as N fertilizer (0, 60, 80,
and 100 kg N/fed) and three levels of super phdspfi®% P205) as P fertilizer (0, 15 and 30
kg P205/fed ). Any dose of N fertilizer was dividéato two equal amounts added after 1 and 2
months after sowing, respectively. However, thee¥®ls were added at seedbed preparation
after ridging. Physical properties of the uppercg®of soil of the experimental site were 53.29
% clay, 33.41 % silt, and 13.30 % sand. All othgriaultural practices were practiced as
commonly recommended by Sugar Crops Researchutiestih.R.C. At harvest time, disease
severity (%), root fresh weight (ton/fed), totalwtme solids % and sucrose % were determined
as mentioned before.

8- EFFECT OF INTERCROPPING:

Different intercropping systems (broad been/sugsmt)owere evaluated for their effects
on the rust disease severity percentage and sapeyooperties during 2001 and 2002 growing
seasons. Rows in plots were planted alternativély sugar beet and broad bean to perform the
following nine intercropping treatments: 1:1, 1123, 2:1, 2:2, 2:3, 3:1, 3:2, 3:3, respectively.
Sugar beet (cv. Farida) planted alone served asatoAt harvest time, rust disease severity
(%), fresh root weight (ton/fed), total soluble idsl % and sucrose % were determined as
mentioned before.

All data obtained were statistically analyzed adowy to Snedecor and Cochran
(1981)



RESULTS AND DISCUSSION

1- RELATION BETWEEN SOWING TIMES AND EPIDEMIOLOGY O F THE SUGAR
BEET RUST DISEASE:

Data in Table (1) show that the severity of rust disease on sugat pknts seemed
strictly correlated with sowing time. The early sog (15" August) exhibited the highest rust
infection followed by sowing on 5September, I50ctober and 15November, respectively.
During both seasons 2001 and 2002, the rust iofeatias very low at 15 February then
gradually increased until reached its maximum &tApril. The r-value (percentage increase of
sugar beet rust disease/day) was obviously highesugar beet plants sown at"ISovember
comparing with any sowing dates particularly thesen at 1% August during both seasons.
While, the values of area under disease progresge (AUDPC) seemed behaved unlike r-
values. The AUDPC in both seasons was obviouslfetign plants sown at 15August
comparing with those sown T3ovember. The average value of AUDPC was high&0il
than 2002 season whereas average of r-value shivwempposite trend. In fact, the sugar beet
plants might be more predisposed to rust infection middle of April because favored
temperatures either in air (17.4-18.8°C) or in €8.5-22.7°C). This explanation is in agreement
with Ellis and Ellis (1985)who recorded that the sugar beet rusiofnyces betae) is favored
by temperatures around 18°C. These results seghésat the selected planting dates might
play a significant role in the epidemiological pregs of sugar beet rust. To minimize natural
infection with sugar beet rust disease, the sugst Iseeds must sown during the period
extended from 1% October to 15 November.

Table (1): Effect of sowing date on disease severity (%) oditeust disease increase (r-value)

and area under disease progress curve (AUDPC)uger Heet cv. Farida during 2001

and 2002 growing seasons.

i, Time of disea§te reading
. 150 15 150 15 150 r-value | AUDPC
Sowing dates Feb. March | March | April April Mean

15" August 0.35 0.93 4.32 1753 20.6Y 8.76 0.0449 389,
15" September | 0.14 0.65 3.82 15.83 1895 7.88 0.045017.68

2001 | 15" October 0.00 0.36 1.94 14.0( 16.92 6.64 0.0610 .4871
15" November | 0.00 0.22 1.52 12.79 1487 5.88 0.0652 9.48%
Mean 0.12 0.54 2.90 15.04 1785 7.29 0.0515 411.98
15" August 0.00 0.13 1.28 12.79 148y 581 0.0702 5®4.
15" September | 0.00 0.11 1.04 1096 12.88 5.00 0.071278.23

2002 | 15" October 0.00 0.05 0.73 10.63 1169 4.6P 0.08p6 .8358
15" November | 0.00 0.03 0.19 9.55 10.5p 4.0¢ 0.11p3 .9®5
Mean 0.00 0.08 0.81 10.94 1251 4.88 0.0786 271.89

MANAGEMENT OF RUST DISEASE ON SUGAR BEET PLANTS UNDER FIELD
CONDITIONS:

2- EVALUATION OF SOME SUGAR BEET CULTIVARS FOR RESI STANCE
AGAINST NATURAL INFECTION WITH SUGAR BEET RUST DISE ASE:

The data inTables (2a & 2b)reveal that the sugar beet cultivars being sigaifily
varied in their responses against the natural fifeavith U. betae. All sugar beet cultivars
tested were susceptible but to different extentsnag the infection withJ. betae. The tested
cultivars could be categorized as less susceptlt#€ cvs. (Farida, Gloria, Top and Toro),
moderate susceptible “MS” cvs. (Negma, Gazail aletdd) and the high susceptible “HS” cvs.
(Raspoly, Lola and Kawemia). Such variations in@i&might be affected by the prevalent races
or pathotypes of the rust pathogen and the usear hegt cultivargLewellen and Skoyen,
1988)




Table (2a) Disease responses and some growth charactersno$ugar beet cultivars as
affected by natural infection with sugar beet rdisease under field conditions during
season 2000.

Rootfresh Shoot fresh
weight weight
(Ton/feddan)| (Ton/feddan)

H I H | H | H I H I

Disease| Dry matter % in| Root diameter| Root length
Cultivar | severity root (cm) (cm)
%

Farida 10.25 445 37.0 16.94 13.43 2549.3| 36.00| 20.60| 6.95 | 4.97
Gloria 15.85 41.5 36.9 16.34 13.6 23.47.7| 27.09| 17.85| 588 | 4.73
Top 18.44 41.4 36.1 15.3% 11.33 24897.3| 26.85| 17.27| 5.56 | 4.68
Toro 19.02 40.9 35.5 1494 11496 24.26.6| 22.66| 13.15| 5.56 | 4.24
Negma 20.28 40.8 34.6 14.5 11.34 21.36.5| 22.63| 12.06| 552 | 3.73
Gazail 20.91 40.6 34.5 14.02 11.03 2Q.46.5| 21.75| 11.72| 5.04 | 2.88
Pleno 23.34 39.7 334 13.32 11.0 1985.7| 21.25| 935 | 4.36| 2.76
Kawmeia | 24.34 38.7 33.1 12.5¢ 10.48 1845.6| 18.17| 9.33 | 4.33| 2.46
Lola 26.64 38.6 31.8 1252 1046 17.d455| 16.59| 895 | 3.65| 2.39
Raspoly | 27.43 36.7 31.1 12.14 94y 17416 16.08| 7.33 | 3.40| 2.25
Mean 20.65 40.3 34.4 14.27 11.40 2Q0.96.2| 22.91| 12.76| 5.03 | 3.51
:__;O/SO D.at DS % Dry matter dizr(r)](()etter Root length Re\gigﬁfh ergitgf;?h
Cultivars 1.54 NS 0.77 0.766 2.441 0.693
Healthful -- 0.44 0.15 0.153 0.488 0.139
Interaction -- NS. NS NS NS NS

Table (2b). Disease responses and some growth charactersno$ugar beet cultivars as
affected by natural infection with sugar beet rdisease under field conditions during
season 2001.

Disease | Dry matter %| Diameter root | Root length Rsvlﬁgﬁfh Srwg;[gf;]?sh
Cultivar se\éerity in root (cm) (cm) (Ton/feddan)| (Ton/feddan)
e H I H I H I H I H I
Farida 22.67 32.2| 29.3] 1345 1291 235 2(.37.34| 15.77| 5.83| 5.14
Gloria 27.09 30.1| 27.0f 1297 1295 217 20.17.04| 15.39| 5.76 | 5.17
Top 28.91 27.8| 25.7) 13.000 12.62 217 19.26.87| 14.74| 551 | 4.91
Toro 33.45 27.0| 24.0f 1281 12.27 212 19.26.11| 13.84| 5.34| 4.88
Negma 33.80 27.3| 23.3] 12.113 1122 2112 18.36.05| 13.62| 5.15| 4.52
Gazail 34.83 26.0| 23.8 11.827 10.84 209 184561| 13.10| 4.87 | 4.26
Pleno 34.55 25.8| 24.6f 11.600 10.47 20,2 18.24.97| 12.62| 4.66 | 3.81
Kawmeia| 35.87 25.5| 22.7) 10.81 944 198 17.14.71| 11.99| 453 | 3.46
Lola 37.03 24.3| 22.1) 10.25 9.1 194 17%.03.96| 11.70| 4.38 | 3.39
Raspoly 40.96 24.2| 21.4 9.82 728 1912 16.33.76| 10.43| 4.28 | 3.26
Mean 32.92 27.0| 24.4f 11.86 10.86 209 18.%5.64| 13.32| 5.03| 4.28
LSD
Cultivars 1.493 1.351 0.766 0.439 0.160 0.065
Healthful -- 0.270 0.153 0.088 0.032 0.013
Interaction -- NS NS NS 0.160 0.065

No doubt that, the genetic background for a knovamtpspecies plays an important role
in its reaction against infection with any knowraml pathogen. The sugar beet cultivars
evaluated as LS, MS and HS might have differentesetit morphological, chemical and
biological charactersiNolf and Verreet (2002)reported that the occurrence of sugar beet leaf
diseases varied from year to year depending oardiites in weather and cultivar selection. The




LS cvs. Farida and Golria produced the highestegabf dry matter (%) and root length (cm)
followed by cvs. Top, Toro, Negma, Gazail, Plenawkeia, Lola and Raspoly, respectively.
The latter two cvs. considered high susceptible) (I38nilar trend was noticed in root diameter
and fresh and dry weights of sugar beet roots quaatily in the 2° season. The values of all
determined growth characters, in all tested cvsewsgnificantly higher in healthy sugar beet
plants than the rust-infected ones.

3- CHEMICAL CONTROL:
As for chemical control, the obtained resu{fsable, 3) reveal that the fungicide

Caramba was the best of all for reducing infectiotin sugar beet rust); betae) followed by
Eminent, Sumi eight, Plantvax, Impect, Saprol amvih respectively. The Caramba and
Eminent fungicides were the most effective for sepping rust infection and induced the
highest values of root fresh weight, total solubtdids and sucrose content in roots while
fungicides Anvil and Saprol were the least effextin this respect. HoweveBorensen and
Marcussen (1996found that the best control of beet r{igtomyces betae) was obtained with
Lyric (flusilazole), Score (difenconazole) and Galrlffenpropimorph). Moreove)'Sullivan
(1997)found that the mosionsistent effect of controlling rust was incregssugaiconcentration

in the roots. Increases in root weight andugar extractability were also recordéda (2005)
found that Caramba, Sumi-8, Score, Opus and Eminagicides controlled rust disease under
field natural infection. He reported that diseamessity was markedly decreased as compared to
the untreated control. Regarding fungicide efficdog mentioned that Eminent ranked first
followed by Opus, both Score, Sumi-8 and Caramba,descending order.

Table (3): Effect of some fungicide treatments on % sevaoitynatural infection and
some characters on sugar beet cultivar Farida gl#d00 and 2001 growing

seasons.
Fungicid | disease severity (%) Root yield (ton/fed) TSS % r8se content %

e 2001 2002 2001 2002 2001 2002 2001 2002
i?éﬂ't 7.29 5.49 30.01| 32.17| 2329 2420  19.07  20.15
Caramba|  2.24 1.80 31.38 3354 2394 2409  19)85 7521.
Plantvax | 9.31 6.48 28.76 3024 22.0p  23.37  18.p4 .8%0
impect | 10.55 7.43 2853  20.1q  22.88  23.18  18.06 330.
Saprol | 1229 | 10.36| 26.83  28.0¢ 2110 2421 17564 8218
Anvil 13.41 | 1017 | 26.26 | 26.94| 21.84  22.0p  17.48 448
Eminent | 5.56 5.95 30.35| 3251 2354 2443  10.p5 521
Control 2219 | 17.59| 21.94] 2319  17.84  20.45  13.64 6.84
Mean 10.35 8.16 28.08]  20.44 221y 2349 1764 19.72

L.S.D.5% 0.486 1.235 5.057 3.190 0.045 1.027 0.039 0.023

4- EFFECT OF PLANT EXTRACTS ON INFECTED SUGAR BEET PLANTS:

Data inTable (4) indicated that spraying sugar beet plants withigaxtract was the
best treatment to reduce disease severity folldwethyme extract compared with the control
treatment during the two seasons 2000 & 2001, otispdy. Extract of toothpick weed\(nmi
visnaga) was the least effective in this respect in bahssns, respectively. However, garlic
(Allium sativa) extract produces the highest averages of rodd yalowed by thyme Thymus
vulgaris), Tasmanian blue gumE(calyptus globulus), black nightshadeSplanum nigrum),
Christmas berry Schinus terebenthifolius) and toothpick weed comparing with the control
treatments in both seasons, respectively. As wellspraying sugar beet plants with garlic
extract was the best in this respect as it inctkaseraged TSS followed by thyme extract that
recorded compared with the control treatments duttie two seasons, respectively. The lowest
significant increase in TSS, however, was produlbgdextract of toothpick weed in both
seasons, respectively. Spraying plants of sugatsbe&h any plant extract tested led to
significant increase in sucrose content % in ro8fsaying with the garlic extract produces the
highest increase in sucrose followed by thyme ektrdhe lowest significant increase
percentage of sucrose, however, was produced loyspid sugar beet sprayed with extract of




toothpick weed. These results are in harmony wiid éffects of these plant extracts for
controlling disease incidence under greenhouseittonsl(El-Fiki et al., 2007)

5- EFFECT SPRAYING WITH SOME GROWTH REGULATOR SUBST ANCES ON
INFECTED SUGAR BEET PLANTS:

Data in(Table, 5)indicate that spraying plants of sugar beets waiith of the promoting
growth substances tested was significantly effectw suppressing natural rust infection in
sugar beet during seasons 2000 and 2001. In gsdespraying with Indole acetic acid (IAA)
was the most effective during both seasons followgcdhaphthalene acetic acid (NAA) and
Gibberellic acid GA, respectively comparing with the control. All protimg growth
substances tested significantly increased freslghwedf sugar beet roots (ton/fed). In this
regard, spraying with IAA was the most effectivaidg both seasons followed by NAA and
GA;, respectively comparing with the control. Concegiihe percentages of total soluble solids
(TSS) and sucrose content % in roots of sugar loegdsshowed significantly higher contents in
beet plants sprayed with any tested promoting drasmbstance than the control plants. Roots
of plants sprayed with IAA contained the highesST% followed by those sprayed with NAA
and GA comparing with the control treatments in both eeasrespectively. In fact, some
important metabolic activities might be changed tuapplying the tested growth regulators.
Saswati et al. (1988) found that, the pretreated rice plants with ;Gé&xhibited induced
resistance to rice sheath rot diseddeNagar (1998)indicated that the phenolic compounds,
especially the total phenols were more increasedhen stem rust infected wheat plants
pretreated with different concentrations of {& compared with the infected, untreated plants.
Fayza, El-Taweelet al. (2004)found that foliar application of GAat 300 ppm significantly

produced the higher root diameter, root lengtht veeight, total soluble solids % and sucrose
% in sugar beet cvs .

Table (4): Effect of spraying natural infected sugar beengdgFarida cv) with some plant
extracts on severity (%)and some characters d@2@@ and 2001 seasons.

disease severity Root yield Total soluble | Sucrose content
Extracts (%) (ton/fed) solids (TSS) %

2001 2002 2001 2002 2001 200p 2001 2002
Allium sativa 7.98 6.27 | 31.15| 3251 23.1y 2334 19.15 19.83
Tymus vulgaris 10.73 8.63 | 30.13| 31.26 2276 2255 185 18.34
Eucalyptus globbulus | 12.93 9.95 | 26.71| 30.58 2154 2216 1765 18.32
Solanum nigrum 14.85 | 11.70| 25.15| 30.01 20.33 21.63 1685 17.66
Schinus terebenthifolius | 15.63 | 13.71| 25.35| 27.40 20.07 2144 1665 17.36
Ammi visnaga 17.93 | 14.63| 24.44| 27.17 19.78 21.36 15p0 17.47
Control 22.19| 16.92| 21.94| 23.19 16.84 185 12/646.83

L.S.D. 5% | 169 | 142 | 320 | 279

2
0.043 0034 0043 0.040
Table (5): Effect of spraying natural infected sugar beehdgFarida cv) with some promoting
growth substances on severity (%)and some chasadieing 2000 and 2001 seasons.

disease severity Root yield TSS % Sucrose content
(%) (Ton/Feddan) %

Growth substance 2001 2002 2001 2002, 2001 200p 2001 2002
IAA 12.47 9.94 30.89 29.03 22.32 23.42 18.63 19.59
NAA 15.74 10.83 29.30 28.01 21.48 23.31 17.68 19.53
GA3 16.74 11.83 28.12 26.68 21.14 23.24 16,93 18.89
Control 2220| 1759 2198 23238 17.78 20.35 13/646.83

LSD.5% | 0.222| 0053 0348 0372 0126 0.0p5 0.072.023 |

6- SELECTION OF THE PROPER DISTANCE BETWEEN ROWS AND SOWN
PLANTS:
The data inTable (6) reveal that, rust disease severity has signifigantdreased while
yield parameters (root fresh weight, total solubtdids % and sucrose %) decreased by
applying the narrower spacing between rows (50 anijetween plants (10 cm) compared with




wider spacing between rows (60 cm) and betweentpl@® & 30 cm). Combination using
wider spaces between rows and plants resultedeiothiest disease severity and highest yield
in comparison with the narrower distances betwesm and plants. In fact, the low distance
whether between rows and/or hills led to an in@eéagplant density, this might create soil, and
atmospheric conditions particularly temperature @atative humidity that favored development
of rust infectionKhafaga et al. (1957)planted sugar beet on ridges spaced at 40, 5 @&0I@&
cm apart and 15, 20 and 25 cm between hills. Themd that the wide spaces decreased the
percentage of sugar content in roots and that ispdsfd cm gave the highest sucrose percent.
Hanna et al. (1988) concluded that planting sugar beet at 15 cm hidcsg gave the highest
root: top ratio, root yield, top yield and sugarlgifed. On the other hand, the higher
percentages of sucrose and juice purity were celatethe 10 cm hill spacing. However,
Mahmoud et al. (1990)obtained the highest sucrose and purity percefrageplants grown at 20
cm between plantsAdipala, et al. (2001) found that high plant density resulted in high
Cercospora leaf spot disease severity comparinig thi low plant densityHassanin (2001)
stated that the distance 20 cm between sugar lzes put yielded 15 or 25 cm was the best in
root and sugar yields/fed, while 25 cm hill spagmmgduced superior root length, diameter and
weight, as well as top yield. On the other hane, distance 15 cm gave the best sucrose%,
whereas TSS% and purity% were not affected by dpkcing. Ahmed (2003) found that
narrowing planting distance from 30 to 20 cm betwle#s increased significantly root, top and
sugar yield /fed. These results suggested thatiptpaugar beet cv. Farida at the wider spacing
between rows (60 cm) and between plants (20 om80aere the best agricultural practices for
suppressing rust infection and increasing the tasuyields.

Table (6): Percentage of natural infection of sugar beet disstase and some vyield and yield
components as affected by distance between rowfrapthnts during two growing
seasons, 2001&2002).

. Root yield
. 0, 0, 0,
_Plantmg Infection % (ton/fed) TSS % Sucrose content %
distance “P” [ 2001 2002 2001 2002 2001] 2002 2000 2002

10cm 29.38 21.75 24.72 25.41 19.0
50cm| 20cm 26.31 21.17 31.04 31.2p 19.6 22.66 15/{7319.60
30cm 22.41 17.41 17.15 17.34 21.0 23.07 17.49 5919.

2 22.06 1525 1518.

1

6
10cm 29.03 21.41 26.94 28.48 20.49 23.37 16.71 5319.

0

8

5

60cm | 20cm 24.04 18.83 32.06 33.3 20.8 24.62 16{4920.00
30cm 21.17 17.66 19.25 18.34 21.4 24.96 18.00 2521.
L.S.D. at 5% 0.874 0.900 2.919 4.22 0.37 0.5Yy7 2D.5 0.615

=3

7- SELECTION OF THE PROPER DOSE OF FERTILIZERS:

It is well known that, a well-balanced supply ofilsautrients will result in healthy,
vigorous plants, which should have a greater chafagithstanding attack by pathogens that
unhealthy plants would. However, many pathogens gisw under ideal growth conditions,
particularly biotrophic pathogens, such as rustb\aruses. The major nutrients that influence
plant and pathogen success are nitrogen, phosphopoassium and calcium. The present
results proved that, rust severity was decreaseld W8S % and sucrose content in roots were
increased significantly by using the N fertilizerlew and middle levels (60 and 80 kg/feddan)
while the higher level (100 Kg/feddan) showed tppasite results comparing with unfertilized
treatment(Table, 7). This trend was noticed in both seasons and itredkments, the DS was
conspicuously higher in 2002 than 2003 season.cbhabination between N and P fertilizers
was suppressing of DS. Applying the P fertilizerl&tand 30 kg (fs)/feddan gave the best
disease control in both seasons comparing with dbwtrol receiving no P fertilization.
Whoever, the lowest DS, , was produced by usingdmebined fertilization treatment consisted
of N fertilizer (60 kg/feddan) and P fertilizersOi®y/feddan). In factiGraham (1983)reported
that, the high N plants are highly susceptibleust disease. He added that the nutrient additions
could increase plant disease incidence if the moiditreates a nutrient imbalance in the host.
Hegab and Beshir (1994¥tated that increased nitrogen fertilizer incrdgslant height, straw




yield, seed vyield, as well as plant infection Bgtrytis fabae and Uromyces viciae-fabae.
Susceptibility toU. viciae-fabae increased by increasing nitrogen levé&arschner (1995)
stated that increase N is thought to increasetiofeby obligate fungal parasites because it may
alter the biochemistry of the leaf. For exampler@ased nitrogen may lead to a decrease in the
phenol level in leaves, lowering the fungistatifeef of this chemical. Increasing nitrogen leads
to greater shoot growth and a higher proportioponing tissue, which may promote disease.

Table (7): Effect of different levels of nitrogen and phosplsfertilization on severity of sugar
beet rust disease (%) and some yield componentigdrsbeet cv. Farida under field
conditions, during 2002 and 2003 growing seasons.

Fertilizers Infection % Yield (Ton/feddan TSS % Sucrose %
(Kg/feddan)
N P,Os 2002 2003 2002 2003 2002 200B 2002 2003

Okg OKg 36.73 10.04 10.08 10.34% 14.0 15.8411.62 12.64

15Kg 33.25 9.78 10.39 11.05 15.3 16.2112.89 13.46

30Kg 32.76 8.36 10.47 11.31 16.5 17.3613.42 14.31

60kg OKg 32.37 9.21 13.43 14.28 17.6 18.4514.19 15.84

15Kg 31.42 8.65 13.67 14.65 18.0 19.$115.97 16.65

30Kg 29.35 7.03 14.04 15.30 19.2 20.1116.78 17.29

15Kg 26.53 7.96 27.41 29.4§ 21.2 22.0618.47 19.47

30Kg 24.66 7.15 27.92 29.74 22.1 23.0119.35 20.35

100kg OKg 37.82 12.74 29.47 28.88 11.9 12.388.96 9.93

15Kg 35.61 11.81 29.83 31.61 12.7 13.Y6 9.81 10.82

30Kg 33.84 10.38 30.50 31.98 13.5 13.6510.73 1191

1
1
B
4
3
p
80kg OKg 40.92 8.02 13.57 25.41 18.4p 21.1715.38 16.41
b
B
1
+)
3
8

L.S.D. at 5% 1.832 1.063 0.635 1.17p 0.22 0.141 01D.] 0.012

However, the responses of yield and yield companehtsugar beet against different N
and/or P fertilization treatments were reportedsbyeral investigator8adawi (1989)reported
that increasing nitrogen levels up to 60 kg/ fed goowing sugar beet plants, recorded higher
values for root length, root diameter and foliagesi weight as well as root, top and sugar yields
characters. Moreover, increasing N rates reducedose and purity percentagkhan et al.
(1990)stated that, increasing rates of P increasedamdisugar yields. Moreover, they mentioned
that P fertilizer increased root sucrose contdrtey concluded that 60-90 kg N was optimum for
high yields and good quality sugar beBadawi (1996)reported that increasing nitrogen rate
from 0 to 60 Kg N/ fed induced a favorable effect sugar beet yields and their attributes.
However, raising nitrogen rate from 60 to 80 Kg fd8l did not induce marked effects for
morphological studied characters. On the other heaiding N rates causetkcrease in TSS%,
sucrose % and purity%galama and Badawi(1996) found that increasing N-levefsom 50 to
70 kg N/ fed significantly increased root diameserd sugar yield/ fed of sugar beet crop.
However, raising N- rates from 70 to 90 kg N/ fed dot induce marked effects for most studied
trails and markedly reduced TSS and sucroBz#gha (1999)observed that increasing nitrogen
fertilizer level to sugar beet plants up to 90 k@eN. significantly increased root length, rootéer
and root / top ratio. Increasing nitrogen fertilidevel to sugar beet plants up to 120 kg N/fed
significantly increased top and root weights/plamé concluded that sucrose and apparent purity
percentages were adversely and significantly affetly increasing nitrogen level and the highest
values were obtained by adding 60 kg N/Aadlting (1999) found that sugar beet root weight
(ton/ha) was gradually increased by the graduakase in N fertilization from 0 to 50, 100, 150
and 200 Kg N per hectare while root sugar contesg gradually decreased from 16.0% to 15.4,
15.5, 15.1 and 14.8%, respectivell-Fahhar Samia (2003) found that fertilizer play an
important role in reducing disease severity of Ggpora leaf spot resulting in increasing root
sucrose yield. Application of nitrogen (90 kg N/fedduced in general disease severity percentage
of all tested cultivars. In addition applicationtoke recommended dose of nitrogen increased both




TSS% and sucrose yield. In fact, the recommendesd i N and FOs for sugar beet crop were 60
and 80 kg/ha, respectiveliinistry of Agriculture and Land ReclamatioMALR”, 2003).

8- EFFECT OF INTERCROPPING:

Intercropping of different crop species can be usedtrategy to increase the amount
of diversity within an individual field. The mechams that are thought depending function to
limit disease development in an intercropping systeve been reviewed Burdon (1978)
and Boudreau and Mundt (1997) In the present work, the obtained resyifsble, 8)
revealed that all intercropping treatments (sugeetbroad bean) significantly increased
disease severity as well as fresh weight of sugat boots in comparison with the sole sugar
beet. Sugar beet intercropped with broad beantat3d and 1:3 (row/row) resulted in the
highest increase in the disease severity and reshfweight, respectively. On the contrary,
total soluble solids (TSS %) and sucrose contembats were significantly decreased by all
tested intercropping treatments in comparison Wiéhcontrol (sugar beet alone). Intercropping
the two crops at rate 1:3 and 3:1 resulted in thedst decreases in both criteria, respectively.
The observed increase in sugar beet rust diseasdtgen the two intercropped crops might
be due to root exudates of the broad bean planishvaitered microbial activities in soil and
this may make sugar beet plants more susceptililestonfection.

Table (8): Rust disease severity (%) and some charactersgam baet cv. Farida as affected by
intercropping with broad bean under field condisioduring 2001 and 2002 growing

seasons.
Intercropping disease severity Root yield Total soluble o
system %) (ton/fed) solids (TSS) Sucrose content %
(row/row)
Sb”gar Broad | 5507 | 2002 | 2001| 2002| 2001 2002 2000 2002
eet bean
1 1 21.55 18.68 30.69 32.31 16.7( 21.25 16.42 17.36
1 2 22.50 19.51 29.67 31.26 16.61 21.14 15.35 17.24
1 3 28.06 25.40 31.98 33.34 16.0% 18.56 12.73 14.65
2 1 23.56 20.58 38.45 30.27 16.51 20.97 15.23 16.14
2 2 24.68 21.50 27.14 29.07 16.4% 20.83 14.13 16.06
2 3 25.44 22.54 25.24 28.08 16.33 19.85 14.03 15.93
3 1 29.41 26.63 21.00 24 .54 15.87 17.45 12.62 13.55
3 2 26.33 23.74 23.38 27.06 16.23 19.72 13.93 15.84
3 3 27.38 24.64 22.09 25.16 16.1% 18.6/6 13.85 14.73
Control - 19.49 16.55 20.04 23.84 18.64 22.85 17.36 18.72
Mean 24.840 21.978 25.96 28.49 16.555 20.129 14.5686.022

L.S.D.at0.05 | 1.38| 1.14|  5.35| 2.97 0471  0.4%4  £.07 0.071 |

In fact, variability within the intercrop as a rétsof the presence of morphologically
different crop components or an influence via ahiviidual component of the intercrop canopy
may produce less favorable microenvironmental dwrd, leading to increase disease
development. The intercropped sugar beet/broad $gsiem seems to be suitable whether for
suppressing incidence of sugar beet rust diseagepsoving parameters of sugar beet yield.
Similar results were reported b@liveira et al. (1990) who intercropped potatoes with
Phaseolus wulgaris and found that intercropping reduced potato tulelds compared with
pure standsPreston (2003)recorded that some disease incidence, such asaoyremung
bean rusts, may increase when aggravated with dogh populations and over fertilization.
Any disease or pest that prospers in shady condittould increase under a taller crop such as
corn or sunflowersBeuerlein, (2005)stated that, multiple cropping drastically redutes
elapsed time between successive crops and theredargreatly increase the disease pressure
for both crops. Where intense multiple croppingpiacticed, the beneficial effects of crop
rotation (weed, insect, and disease control) amdlyonegated. However, other intercropping
systems were suitable in this resp8aaima et al (2001)found that intercropped sugar beet
with onion and garlic resulted in greater yieldelgi components and quality of sugar beet.
Khan, et al (2002)found that two rows of sugar beet planted in 180spaced sugarcane
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recorded the highest beet root and sugar yielddewdugar content was not significantly
differed by intercropping.
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