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sugar beet powdery mildew: All tested
microclemenis  caused  significant
reduction in AUPMPC values when
sugar beet planis were sprayed with any
of these tested compounds (Table 4).
Increasing microclements concentration
increased resistance of sugar beet planis
against powdery mildew discase. The
lowest AUPMPC value o Sirona
cultivar was achicved by 40 ppm of
cupric sulfate followed by 20 ppm of
cupric  sulfite and 40 ppm of
combinationrespectively. The  highest
AUPMPC value was obiained by 10 ppm
of zinc sulfate. The best treatment (40
ppm, cupric sulfate) was higher in
AUPMPC value than the tested fungicide
Bellis® 38% WG. Data also showed
that, the lowest AUPMPC value on
FD.0SO7 cultivar was achicved by 40
ppm of cupric sulfite followed by 40
ppm of combination and 40 ppm of
ferrous sulfate respectively. The highest
AUPMPC value was obiained by 10 ppm

treatment (40 ppm, cupric sulfate) was
higher in AUPMPC value than the fested
fungicide Bellis® 38% WG. The same
trend was observed on the both growing

Discussion

The present study was carried out to
evaluate ten sugar bee culfivars for their
reaction to powdery mildew discase and
to investigate the effect of five plant
extracts .e. basil, camphor, garlic, black
cumin and mint at 10, 20, and 30 %
concentrations on AUPMPC caused by
Erysiphe betae. Also, the effect of three
antioxidants (. ascorbic acid, salicylic
acid and citric acid) at 100, 200 and 300
‘ppm and four microclements (.. cupric
sulfite, ferrous  sulfute, magnesium
sulfate, zinc sulfate and mixture of all of
them) at the concentrations of 10, 20 and
30 ppm were studied Bellis® 38% WG
fungicide  was  applied  at the
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health (Durmusoglu er at. 1997; Eckert
& Ogawa, 1988) and the environment
(Garcia, 1993; Horst et al, 1992 ).
Despite that, fungicides are still the most
dependable method in controlling such
discases although all their undesirable
effects. Hence, there is a growing trend

many years ago to imvolve other
successful  methods  in _discase
‘management program  depending on

compounds which are useful. nontoxic.
and safe either on human health or on the
environment. Among the tested plant
extracts, the highest protection (69.9% &
66.9%) on both cultivars Sirona and
FD.0807 respectively was achicved by
30% of basil extract followed by 30% of
garlic extract (53% & 604%) while, the
least protection (33.9% & S2.8%) was
obtained by 10% of black cumin seed
extract. The effect of plant derived
constituents could be attributed  to
changes in plant metabolism which arc
dependent on the plant (Schmitt, 2002),
such constituents lead to increase
‘phenylalanine ammonia lyase activity in
some plant leaves (Singh & Prthiviraj,
1997), sjoene (a compound derived from
garlic) was used to control powdery
mildew (Singh e al,1995). the host
plants exhibit delayed senescence and
increases in _chlorophyll contents,
ethylene production and various enzyme
activifies were found in some freated
plants (Herger & Klingauf, 1990) The
importance of plant derived agents is not
only for the inhibitory cffect on the
pathogen, but in way due to their ability
to induce host resistance through
increasing the activity of many enzymes
which playing a defense role_against
invading pathogens (Nawar & Kati,
2003 Caruso et al, 2001). The
compounds  responsible  for the

preventative and curative ffects could
be fraction from these agens in relation
to host resistance. Concerning the tested
inducers, the highest protection (56.7%
& 70.6%) was achieved by 300 ppm of
salicylic acid followed by 200 ppm of
salicylic acid (51% & 63.7%), while, 100
ppm of ascorbic acid gave the least
protection (2.2% & 34.1%). Data are in
‘agreement with those reported by several
rescarchers  when they used such
‘compounds against several plant discases
cased by  various pathogens
(Sklodowska et al, 2010; Vimala et al.,
2009; ELSamawaty & Galal, 2009
Ismail et al, 2006; Shaat & Galal, 2004;
Sparla et al, 2004; Galal & Abdou,
1996). The reason for that effectiveness
could be explained that many factors
‘may act on planis to induce high levels
of systemic resistance lo subsequent
pathogen attack. Some chemicals. like
benzothiadiazole, f-aminobutyric acid,
chitosan, salicylic acid or even some
plant extracts have been reported to
induce resistance in a number of plant—
pathogen interactions that can be very
effective (Barilli et al., 20092010;
Bélanger & Labbé, 2002: Damn &
Deverall, 2000; Frey & Carver, 1995).
They may provide commercially useful
broad-spectrum plant protection that is
stable, long-lasting and environmentally
benign.  Exogenous  application of
salicylic acid solutions fo pea leaves
induced systemic resistance to E. pisi and
the percentages of fungal germlings that
successfullyinfected unireated_leaves
were reduced by 20-30% (Frey &
Carver, 1998). On the other hand, 40
ppm of cupric sulfate achieved the best
percentage of protection (72% & 78.7%
whereas, the least protection (8%) was
obtained by 10 ppm of zinc sulfate on
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with the control but each to a different
extent. The concentration of 30% was
more effective in_reducing AUPMPC
than the concentrations of 20% and 10%
respectively in cach particular  plant
extract. Repeated sprays of basil extract
at the concentration of 30% significantly
achioved the lowest AUPMPC on both

sugar beet cultivars Sirona and FD.0807,
followed by garlic extract. Moderate
effects were achieved by camphor and
mint extracts while, black cumin seed
extract came in the last order. The best
treatment (Basil 30%) was. higher in
AUPMPC than the fested fungicide
Bellis® 38% WG,

bl 2 Mn of AUPMIC v o g bt (i & FD0807 calives) s e by ol speny i plnt

[

Treamentt)

Efficacy of antioxidants to_ natural
sugar beet powdery mildew: Al tested
resistance  inducers caused _significant
reduction in AUPMPC values when
Sugar beet plants were sprayed with these.
tested inducers (Table 3). Increasing
inducers  concentration increased.
resistance of sugar beet plants against
powdery mildew discase. The lowest
AUPMPC on both cultivars Sirona and

FD.0807 respectively was achieved by
300 ppm of salicylic acid followed by
200 ppm of salicylic acid and 300 ppm
of citric acid respectively. The highest
AUPMPC was obiained by 100 ppm of
ascorbic acid. The best treatment (300
ppm_salicylic acid) was higher in
AUPMPC than the ftested fungicide
Bellis® 38% WG. The same trend was
observed on the both growing seasons
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Area Under Powdery Mildew Progress.
Curve (AUPMPC) was calculated for the
assessment period using the following
equation adopted by Chiha er at. (1997).

17200490 + (44 o)

Where: D = Time interval; Y= First
disease score; ¥, = Last disease score; Y
and Y = Intermediate disease score.

Evaluation of some plant  extracts,
antloxidants and micronutrients for
controlling sugar bect  powdery
mildew: Field experiment was carried
out at the experimental field of the
Faculty of Agriculture, Al-Azhar Univ.,
AssiutGovernorate, _Egypt,  during
20142015 and 20152016 growing
seasons. Sirona and FD.0807 sugar bet
culivars were selected for the experiment
which exhibited resistant and susceptible
reaction, respectively to powdery mildew
discase based on their inferactions in the
previous experiment in the reaction of
Sugar beet culivar. Field plots consisted
of two rows (9-meters long and
interspace between plant and another 20
em) and arranged in a splt plot design
with three replicates per treaiment. One
plot was specified for cach fested
compound and one plot was left as a
check for all treatments. Agricultural
practices were applied as recommended
by Ministry of Agriculture. Planis were
thinned to one plant / hole and et for
natural infection. Large area around the
plots was left withou treatment to avoid
any contamination by any freated
chemicals from neighboring fields (Gado,
2013).

Preparation of the tested compounds:
Aqueous plant extracts were prepared

from all parts (leaves, sceds and for
cloves) of five plants .. basi, camphor,

garlic, black cumin and mint as
following:

Totedpns  Thewsdpn
Comp Gt e Lo

The plant parts were washed several
times with sterilized distlled water, cut
into small pieces, then 100 g of each
sample were macerated in 100 ml
sterilized distlled water by using mortar,
after that, resulting extract was squeezed
twice through four layers of cheese cloth
as described by Hassan (2006) with
slight modification. Filtrates of aqueous
plant crude exracts were kept in dark
boitles in_refrigerator until used. Each
‘aqueous plant extract was used as foliar
spraying at the concentrations of 10, 20
and 30 % attributed to the crude extract.
Sugar beet plants were sprayed after 105,
125, 145, 165 and 185 days from sowing.
date.

‘The efficacy of three chemical inducers
ie. ascorbic acid, saieylic acid and citric
acid were tested to study their effect
against powdery mildew discase of sugar
beet plants (Sirona cv. and F.D.0SO7
cv.). Each chemical inducer was used as
foliar spraying at the concenirations of
100, 200 and 300 ppm (Ismail er L.,
2012). Sugar beet plants were sprayed
after 105, 125, 145, 165 and 185 days
from sowing date.

To assess the efficiency  of
‘microclements, as foliar sprays on the
control of powdery mildew discase on
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recommended concentration to be used

a5 2 comparative treatment.
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The rosulis indicate that Sirona (453
AUPMPC) was significantly the_most
tolerant_cultivar to_powdery mildew
discase while, FD.0807 (1484 AUPMPC)
was_significantly the most susceptible
cultivar, thse resulis were in accordance
with those reported by  several
rescarchers that concluded that plant
cultivars are variants in their reactions to
powdery mildew infection (Matsuda &
Takamatsu, 2003; Abd-EIKarcem ot al..
2001). Fungicides have been used for a
long time 25 the main strtegy for
controlling powdery mildew discase on
sugar beet and subsequently increase
yield production (Hassan & Berger,
1980; Docea & Fratila, 1980; Kontaxis,
1978 ; Abol-Wafa et al., 1976), Bellis®
38% WG fungicide when applied at the
recommended concentration gavethe

best protection from porwdery mildew on
both sugar beet cultvars Sirona_snd
FD.0SO7 respectivly (9.5% & 90%),
the highest effect of Bells fungi
could be attributed to ts mode of action
due 1o is active ingredients which are
related to the chemical fungicidl groups
(Succinate dehydrogenase inhibitors and
Quinone outside Inhibitors) those affct
the respiation process in the fungal cll
those groups were found to. be very
effctive against powdery mildew fungi
in previous studies of (Karsoganidis &
Karadimos, 2006; Hollomon & Wheeler
2002; Bartet <t al. 2002). On the other
hand the fungicides resstant races of
some pathogens have been reportd by
(Feminder.Aparicio et al.. 2009:
Weiland & Koch, 2004). As well s the
side effects of fungicides on human
=
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Sirona cultivar and the least protection
(43.6%) was obtained by 10 ppm of
‘magnesium sulfate on FD.0807 cultivar.
Finally, it is recommended to_conduct
further studies on the possibilities of
applying useful compounds such as plant
derived compounds, resistance inducers,
macro and micro nutrients in the open
field and to produce them commercially
i order to reduce the risk of fungicides
‘on human health and environment.
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sugar beet plants (Sirona cv. and
F.D.0807 cv.), solutions of cupric sulfate,
ferrous sulfte, magnesium sulfae, zinc
sulfate and mixture of all of them at the
concentrations of 10, 20 and 40 ppm.
(Radwan, 2017) were used as a foliar
spray afer 105, 125, 145, 165 and 185
days from sowing date.

The used fungicide was commercial
formulation of 25.2% wiw boscalid and
12.8% wiw pyraclostrobin (Bellis® 38%
WG). Fungicide was applied in the
dosage (0.5 gm/ lter) as cited in its user
‘manual sheet which is recommended by
the manufacturer (BASF™) as described
by Moustafa et al. (1990),

Time of application:  Treatment
applications were started 10 days after
Sowing (the first sign of the discase has
‘appeared). Plants were sprayed five times

during each season with 20 days
intervals. Tap water was used for
spraying untreated  planis _(control)

Discase severity was delermined (five
times) in order to_ evaluate treatments
affer ten days from cach spraying of
tested compounds.  Solutions of cach
tested compounds were applied using a
hand sprayer, at a volume of 2 Liters of
tap water per plot (unil run off). Thirty
plants were used for cach freatment,
Planis without spraying served as conirol
AUPMPC values were calculated as.
described before.

Statstical analysis: Analysis of variance
of the data was carred out on the mean
values of the tested treatments according
1o the procedures described by Gomez
and Gomez (1984). The least significant
Gifference (LS.D) at 5% probability was
used for testing the significance of the

differences among the mean values of
the tested treatments for each character.

Results

Reaction of sugar beet cultivars for
powdery mildew Infection: Most of
tested sugar beet cultivars significantly
responded  with varied degrees  to
powdery mildew infection (Table 1)
Plants of line FD.0SO7 were most
susceptible followed by Athospoly cv.,
Hilospoly cv., Oscarpoly cv., Belatos cv.
and Pleno cv. respectively. Capel cv.,
Glorius cv. and Samba cv. showed
intermediate reaction to powdery mildew
while, Sirona cv. showed the lowest
AUPMPC value. In that trend of
reactions to the disease, all cultivars took
place in the same orders during both
growing seasons tsted.

Oy 961

Efficacy of plant extracts fo natural
sugar beet powdery mildew: Data in
(Table 2) showed that the five plant
extracts at the thre tested concentrations
10,20 and 30% reduced the AUPMPC
significantly during both 20142015 and
201572016 growing scasons as compared
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troduction

Powdery mildew of sugar beet caused by
Erysiphe betae (Vanha) Weltzien is a
common discase in many countries (Hills
e al. 1980) In Egypt, environmental
condifions are favorable for the fungus o
spread rapidly especially in_the late
sowings after September (EI-Fahhar,
2008) Disease spread occurs mostly by
conidial infections, which dispersed by
wind _ (Kontrdowitz &  Verreei,
2010)The infection of sugar beet by
powdery mildew is economically
Significant for growers worldwide and
can cause sugar yield losses up to 30%
(Francis,  2002).  Utilizing ~_disease
resistance is an important sirategy for
controlling plant pathogens because it
may be relatively casy to use, cost-
effective and environmentally _more
acceptable than reliance on-pesicides
(Hogenboom, 1993). Moderate resistance
o the discase is oblainable in commercial
varieties appearing in “slow-mildewing”
phenotypes  (Kontradowitz & Verreet,
2000). Many  chemical _constituents
extracied from  different plant _genera
were tested in the past years and found to
be successful in' controlling _powdery
‘mildew fungi on several crops (Moharam
& Ali, 2012; El-Fabhar et al, 2009).The
activafion of a wide range of disease
resistance  mechanisms  and _the
production of a wide range of defense
‘compounds; it is race non-specific and is
often ffective against 2 broad spectrum
of pathogenic agents (Ismail et al  2012;
Galal & Abdou, 1996; Kuc, 1995; Elad,
1992) The objective of this work was to
evaluate some sugar beet cultivars for
their suscepiibility 1o powdery mildew
discase and to evaluate some chemical
and plant_extracts for controlling the
discase under field conditions.

Materials and methods

Reaction of ten sugar beet culivars to
powdery mildew: Field experiment was
carried out at the experimental field of
the Faculty of Agriculture, Al-Ahar
University. Assiul_governorate, Egypt,
durng 20132014 and 20142015
growing seasons. Secds of ten sugar beet
cultvars - (Belatos,  Capel, Oscarpoly,
FDOSO7, Pleno, Glorius,  Sirona.
Hilospoly, Samba and Athospoly) whit
were kindly gifled from Agricultural
Rescarch Station, Sakha, Kaif EI-Sheikh
were sown in plts consisted of ten rows
(O-meters long, interspace between plant
and another 20 cm and 3 seeds/hole were
sown) in 3 complelely randomized
design with three replicates of each
cultivar. Sugar beet planis were fertlized
and imigaled as recommended by
Egyptian Ministry of Agriculture. Planis
were thinned to one planhole and left
for natural infection. Discase severity
was estimated three times, when plants
were closing the rows (120 days afler
Sowing) then estimated twice again (140
and 160 days afer sowing) to calculate
the Arca Under Powdery Mildew
Progress Curve (AUPMPC) values.

Powdery  mildew  assessment:
Evaluation of disease severity was
‘accomplished by examining both sides of
leaves and rating disease intensity as the
extent of leaf area covered by the fungus
‘mycelium on a scale of 0 to 4 according
to the scale by Whitney er al, (1983)

Scale ranged from 04, categories
whereas 0= no mildew _colonies
observed, 1=1-25%, 2-26.50%, 3=51-

75% and 4=76-100% of matured leaf
area covered by mildew.
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