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Abstract: Application of Menno-Florades(9% benzoic acid) on grapevine Cv. Müller Thurgan was carried
out in greenhouse at Phytomedicin Department, Geisenheim Reasearch Station, Germany, 2005. Grape plants
were sprayed with 100 ppm of Menno-Florades, 1, 2 and 3 days before inoculation with P. viticola.
Different Menno-treatments were reduced downy mildew incidence than the control. Menno-Florades
treatments 2 and 3 days before inoculation with P. viticola significantly reduced powdery mildew disease
severity. Leaf samples were taken for each treatment for determine total microflora of phyllosphere and
screening their antagonistic activity against to P. viticola. Thrity bacterial and fungal isolates were tested
to P. viticola growth inhibition using leaf disk technique. Fluorescens Psendomonas isolates significantly
inhibated P. viticola growth. The highly frequency of antagonistic fluorescent Pseudomonas showed with
Menno treatment 2 days before infestation with P. viticola by 42. 5%. Antagonistic bacterial isolates were
identified using Biolog system as Pseudomonas maculicola, P. aeruginosa and P. fluorescens. These
bacterial significantly inhibated P. viticola growth by 95. 2, 91. 40 and 89. 14% respectively. Alternaria
alternata Botrytis cinerea, Aspergillius spp. , Cladosporium spp. Phoma herbarum and Monodictyis
castameae were the most prevalent genera of fungi on grape phyllosphere. Alternaria alternata followed
by Cladosporium cladosporioides were the most antagonistic fungal to P. viticola. Tow isolates of Alternaria
alternata had significantly inhibited P. viticola colonization at 97. 3 and 83. 9% followed by Cladosporium
cladosporioides isolate by 81. 27%. Menno-Florades enhanchement the highly antagonistic microbes to P.
viticola at i. e. , fluorescent Pseudomonas, Alternaria alternata and Cladosporium spp. than in the control.
On the other hand low antagonistic fungi showed with highly frequency in the control than the Menno
treatments. This investigation shed light of Menno-Florades as environomentally friendproduct enhancement
antagonistic microorganisms to downy mildew of grapevine.
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INTRODUCTION

Downy mildew of grapevine caused by Plasmopara
viticola (Berk. & Curt. ) Berl. & deToni represent a
major global disease problem worled wide in warm and
humid climate regions and significantly depresses
productivity and quality[15]. The application of phenolic
acids suppression soil borne infecting fungi of
mungbean[19] and foliar fungal diseases[21]. Most of the
phenolic acids were degraded after 2 days during the
start of the application and the phytotoxicity
concentrations were 1000-flod higher than the natural
concentration[14]. Benzoic acid was more effective as
antifungal food additives used in the food industry to
prevent mould growth in food products[18].

Benzoic acid and its derivatives were more effective
to phytopathogenic fungi against such as Rhizoctonia
solani, Fusarium oxysporum and F. solani[13,19] Menno-
Florades (9% benzoic acid) produced by Menno-
Chemie, Germany is a highly efficient disinfectant
for horticulture use, officially registered in Germany.

Low concentrations of this product may cause
remarkable changes in microflora and can also increase
the plant growth[5,23,12]. The active ingredient of
Menno-Florades (9% benzoic acid) is assumed to
selectivity stimulate antagonistic microbes in soil
rhizosphere, phyllosphere and phylloplane i.e.,
fluorescentPseudomonas,actinomycetesandTricoderma
spp.[17,2,23].

The present work was planned to study the
effect of Menno-Florades(9% benzoic acid) at low
concentration on microflora of phyllosphere, their
antagonistic potential to P. viticola and downy mildew
incidence of grapevine.

MATERIAL AND METHODS

Experimental conditions: These experiments were
carried out at Institute of Phytomedicin, Geisenheim,
Research Station, Geisenheim, Germany during, 2005 as
exchange scientific programme between Egypt and
Germany.
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Chemical used: Menno-Florades (9% benzoic acid)
produced by MENNO-Chemie Norderstedt, Germany.

The pathogen: Plasmopara viticola sporangi were
collected from common infected leaves of grapevine Cv.
Müller Thurgan growing at Geisenheim Research
Institute by washed in soapy water from 1 min. and then
rinsed once with tap water and then 3 times with
distilled water. The collected suspension was filtered
through two layers of cheesecloth to remove
sporangiophore and other particles. The inoculums were
adjusted to 1x103 sporangia/ml. Grapevine plants were
sprayed with hand sprayer of lower leaves. Inoculated
plants were kept in plastic bags at 22 Cْ for 24 hrs in
the dark following incubation at 30C in green house.

Plant tested: Grapevine plant 6 months old, 50-70 cm.
hight with 8-10 leaves of Muller Thurgan, German
cultivar.

Menno-florades treatments: Menno-Florades (9%
benzoic acid) 100 ppm freshly prepare was
sprayed of grapevine plants1, 2 and 3 days before
inoculation with P. viticola inoculum as mentioned
before. Six plants were used as replicates and
another served as a control.

Phyllosphere microflora studies: Leaf samples for each
treatment were taken one week after inoculation by
P. viticola. One leaf for each replicate was immersed of
sterilized distilled water at 20 ml of Elrenmayer flask
250 ml. Flasks were shaken for 30 minutes of
mechanical shaker. Twenty microlitre of each treatment
suspension was sprayed using Spiral plater on plastic
plates solidification agar media i.e., Pseudomonas agar
(PSF) for ffluorescent Pseudomonas and PDA agar
supplemented with streptomycin sulphate for fungal
isolation. Three plates were used as replicates for each
sample. Plates were incubated at 27 and 24 Cْ for 2 and
4 days of bacteria and fungi respectively. Many colonies
representing all the isolated ones were transferred to
respective for purification.

Media preparetion: Standerd formula of PDA and
Pseudomonas agar media manufactured by Merck Ga 27
Damstadt, Germany. Thirty nine g of PDA powder
added to 1000 ml distilled water, pH 5. 6 and 35 g of
Pseudomonas agar powder plus 10 ml of glycerine
added to 1000 ml of distilled water pH 7. 2 then
autoclaved for 30 min. at 121 Cْ

Identification of microorganisms: Fungal isolates were
identified according to their morphological characters
following the descriptions by[11,8,4].

Bacterial isolates are identified according to their
mophological and biochemical reactions using BIOLOG

system. Gram staining was carried out before using the
Biolog system (Biolog Inc. , 3938 Trus, Way,
Haywared, CA, USA). All strains were then subcultured
on PSF medium and incubated for 16 hrs at 30 C. A
single colony was removed and placed in a test tube
containing 18 ml of 0. 85% sterile NaCl and adjusted to
density. The suspension 15 ml was dispensed into each
well of the Biolog microplates, then incubated at 30 Cْ
before assessment using Biolog software release version
3. 50 [3].

Antagonist ic potent ia l o f phyl losphere
microorganisms to P. viticola: Thrity isolates of
different genera of bacteria and fungi isolated from
phyllosphere of grapvine as mentioned before at
different treatments with Menno-Florades, were screened
(in vitro) for antagonistic potential to the causal downy
mildew of grape P. viticola using leaf disk technique
according to[20]. Healthy leaves free treatments of
grapevine Cv. Müller Thurgan were immersed in soapy
water for one min rinsed with tap water and then
sterilized distilled water. Leaves were deried between
two layers of sterilized filter papers. Leaf disks 1-cm
diameter were sprayed by one of each isolate suspension
(1 x106 cfu/ml) and thirty six leaf disks served as a
control. Disks were sprayed with sporangia suspension
of P. viticola and incubated for 10 days at 100% RH
and 25 Cْ.

Plasmopara viticola growth inhibition percentage of
each treatment compare the control was calculated as
follows:

P. viticola growth with antagonistic
P. viticola growth free antagonistic

Inhibition %
P. viticola growth free antagonistic




Downy mildewincidence of grapevine: The percentage
of infected leafes per plant was calcaulated 12 days after
inoculation with P. viticola for each different treatment
with Menno-Florades. Also, the Disease severity was
determined depends the following scale according[17] as
follows:

1 = No symptoms, 2 = 0-2. 5 % leaf area
affected, 3 = 2. 5-10 % leaf area affected, 4-5 = 11%-25
% leaf area affected, 6-7 = 26 %-50 % leaf area
affected, 8 = 51%-80 % leaf area affected and 9 = 81
%-100%.

Morphological characters of grape plants: At the
experimental end, the length of shoot and fresh weight
were determined of each different treatment.

Statistically analysis: Data obtained were statistical
analysis with a software STATISTICA v6. 0 (Stast Soft,
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2001) after ANOVA multiple mean comparisons were
made using the Tukey-HSD-test (P³0. 05).

RESULTS AND DISCUSSIONS

Effect of Menno-Florades on downy mildew
incidence of grapevine: Data in Table 1 and Fig. 1
showed that different treaments by Menno-Florades 1, 2
and 3 days before artifical inoculation with P. viticola
were significantly reduced the percentage leaf infected
with downy mildew and disease severity than in the
control. The most treatment reduced disease severity
showed of a treatments 2 and 3 days befor inoculation.

Effect of Menno-Florades on f. Pseudomonas of
grape phyllosphere and their antagonistic potential
to P. viticola: Twenty bacterial isolates tested in Table
2 showed antagonistic effect against P. viticola. Isolates
No. 13, 2, 17 and 18 showed highly antagonistic to P.
viticola. On the other hand, isolate No. 9 showed least
effect to P. viticola. Data presented in Table 3 indicate
that treatment with Menno-Florades increased
fluorescent Pseudomonas frequencey. The best
treatment with

Menno-Florades recorded high frequency of f.
Pseudomonas in grape phyllosphere was 2 days before
inoculation with P. viticola (42. 9%) followed by 1 day
before inoculation (28. 6%). Meanwhile treatment 3
days before inoculation and untreated (control) recored
least frequencey of f. Pseudomonas (14. 3%). The highly
antagonstic bacteria of fluorescent Pseudomonas isolates
were tested to Gram, catalase and oxidase reactions
before identification with Biolog system these bacterial
isolates were identified in Table 4 as P. maculicola, P.
fluorescens and P. aeruginosa.

Effect of Menno-Florades of fungal flora on
phyllosphere and their antagonistic potential to P.
viticola: Data presented in Table 5 indicate that all
fungal isolates tested were significantly antagonstic to P.
viticola growth. Fungal isolates belonging to several
genera. i. e Alternaria, Botrytis, Phoma, Aspergillus,
Cladosporium and Monodictyis. Alternaria alternata
isolate ( No. 1 ) was the most antagonistic fungal
isolates tested to P. viticola (97. 3%) inhibation of P.
viticola on leaf disk followed by Alternaria alternata
No. 2 (83. 9%) and Cladosporium cladosporioides

and Cladosporium

Fig. 1: Effect of Menno-Florades (100 ppm) treatments on downy mildew of grapevine cv. Muller Thurgan. 0 =
control, note that high % of leaf infected with high severity, 1 = treatment three days before P. viticola
inoculation, 2 = treatment two days before P. viticola inoculation, 3 = treatment one day before P. viticola
inoculation.

Table 1: Effect of Menno-Florades on downy mildew of grapevine CV. Muller Thurgan
Treatment before Downy mildew incidence (12 days) after inoculation
P. viticola ----------------------------------------------------------------------------------------------------------------------------------
inoculation (day) Health leaf % Infected leaf % D. severity
Control 52. 5b 47. 5a 5. 0a
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 60. 8ab 39. 2ab 4. 0ab
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 67. 8a 32. 2b 3. 0b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 68. 7a 31. 3b 3. 0b
Mean within a column followed by the same letter are not significatly different ( Tukey HSD test, P ³ 0. 05)
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oxysporum (81. 27 and 79. 78% ) respectively.
Meanwhile Aspergillus versicolor isolate was the least
antagonistic fungal to P. viticola (59. 57% ) inhibation.
In addition Table 6 incdicate that the highly antagonistic
fungi to P. viticola i.e., Alternaria alternata
and

Table 2: Effect of different bacterial of antagonstic to P. viticola on
grapvine leaf disk

Bacterial isolate No. Inhibation of P. viticola %
1 74. 41abcde
2 91. 5ab
3 68. 3bcde
4 80. 05abcde
5 73. 09abcde
6 42. 79fg
7 78. 52abcde
8 89. 14abc
9 23. 51g
10 88. 8abcd
11 67. 37de
12 62. 5ef
13 95. 2a
14 69. 02de
15 89. 36ab
16 86. 75abcd
17 91. 48ab
18 89. 36ab
19 85. 91 abcd
20 86. 65abcd
cont. 00. 00h
Mean within a column followed by the same letter are not significatly
different ( Tukey HSD test, P ³ 0. 05)

Table 3: Effect of Menno-Florades on antagonistis fluorescent
Pseudomonas (%) to P. viticola

Treatment before P. viticola Antagonistic
inoculation (day) f. Pseudomonas %
Cont 14. 3
1 28. 6
2 42. 3
3 14. 3

Table 4: Identification of select antagonistic f. Pseudmonas by the
Biolog system

Reaction
------------------------------------------------------------------

Isolate No. Gram Oxidase Catalase Species
8 - + + P. aeruginosa
10 - + + P. fluroescens
13 - + + P. maculicola
17 - + + P. fluorescens

Table 5: Antagonistic potential of fungal to P. viticola using leaf
disk technique (LDT)

Fungal isolates P. viticola inhibition %
Alternaria alternata (Fries) Keissler 97. 3a
Alternaria alternata 83. 9ab
Aspergillus parasiticus Speare 69. 30b
Aspergillus versicolor (Vuill. ) Tirobaschi 59. 57b
Botrytis cinerea Pres. 75. 2ab
Botrytis cinerea 68. 2b
Cladosporium cladosporioides (Fres. ) deVries 81. 27ab
Cladosporium oxysporum Berkely & Curtis 79. 78ab
Monodictyis castaneae (Wallroth) Hughes 68. 50b
Phoma herbarum Desm 65. 58b
Control 00. 00c
Mean within a column followed by the same letter are not significatly
different ( Tukey HSD test, P ³ 0. 05)

Cladosporium spp. showed with high fungal frequency
at Menno-Florades treatments 1and 2 days before
inoculation with P. viticola.

Ef fe ct of Men no -F lo ra de s on gr ap ev in e
morphological characters: At the experimental end in
Table 7 indicate that all different Menno-Florades
treatments were increased the length of grapevine plants
without significances difference than the control. The
highest value of plant hight was recorded with Menno
treatment 3 and 2 days befor application respectively.
Also, all treatment with Menno-Florades increased fresh
weight of grape plants than the control. Menno treatment
2 and 3 days before inculation with P. viticola
significantly increased fresh weight/plant than other
treatments.

Plasmopara viticola the causal of downy mildew of
grape is able to infect all green shoot tissues including,
leaves, tendrils, shoots, inflorescens and fruit bunches
and significantly depresses productivity and quality[15].

The phyllosphere is considered to be a poor nutrient
enviroment[6]. So, enhancement antagonistic microflora
of phyllosphere is one of the most alternative method to
suppers downy mildew of grapevine using low
concentraion of benzoic acid as save organic material.

Phenolic acid more toxic to several fungi causing
inhibation of conidial germination and significantly
retarded growth of Aspergillus niger. Rhizopus
stolonifer, Rhizoctonia solani , Fusarium spp .
Sa cc ro my ce s se re vi si ae, Co ll et ot ri ch um
gloeosporidies (Glomerella

Table 6: Effect of Menno-Florades of fungal frequency (%) on grape phyllosphere
Treatment before Fungi frequency %
P. viticola -------------------------------------------------------------------------------------------------------------------------------------------------------
inoculation (day) A. alternata Cladosporium spp. Botrytis cinerea A. parasiticus A. versicolor P. herbarum M. castaneae
0 0. 86 2. 94 0. 37 62. 3 28. 2 4. 9 0. 19
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 1. 16 8. 18 0. 0 61. 3 25. 4 3. 69 0. 0
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 1. 25 5. 13 0. 1 65. 1 25. 26 2. 93 0. 23
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 0. 78 4. 43 0. 65 48. 0 22. 48 23. 6 0. 06



Res. J. Agric. & Biol. Sci. , 2(6): 262-267, 2006

266

Table 7: Effect of Menno-Florades on grapevine morphological
characters.

Treatment Character/plant shoot
before P. viticola --------------------------------------------------
inoculation (day) Length (cm) Fresh weight (g)
Control 174. 8a 63. 16b
1 187. 0a 85. 64b
2 192. 0a 94. 00av
3 193. 0a 92. 8a
Mean within a column followed by the same letter are not significatly
different ( Tukey HSD test, P ³ 0. 05)

cingulata) and Drechslera oryzae[7,21]. Furthermore.
Menno-Florades Treatment significantly suppress
powdery mildew incidence of grape under artifical
inoculation with P. viticola and increased the fresh
weight per plant and plant shoot hight than the control.
Menno-treatment 3 days before inculcation P. viticola
was the best treatment significantly increased plant hight
and fresh weight. These results were agreement with
Benker[5,23] and Wohanka and lindemann. Moreover,
Grazav and Crisan, 2005 12 mentioned that the
application of two amonium salts of halogen-benzoic
acid with ethanolamine at low concentration 100 pp
increased the plant hight of wheat by 7-35% and 31-
36% of cucumber and increased main root by 196%
when applied of seed greminated.

In this study most bacterial and fungal isolates were
significantly inhibated P. viticola colonization of
grapevine leaf disks. Fluorescent Pseudomonas isolates
were the most bacterial inhibated P. viticola growth.
These antagonistic fluorescent Pseudomanas isolates
were tentatively identification as P. maculicola, P.
fluorescens and P. aeruginosa by Biolog system result
clearly indicat that the chosen strategy to screen
effective antagonistic was sound. Similar approaches
were successfully used previously for controlling downy
mildew of grapevine[22,9,10].

Also, the best antagonistic fungal isolates were
Alternaria alternata caused reduction of P. viticola
growth by 97. 3 and 83. 9 % followed by Cladosporium
claosporioides (81. 27 %). This result was agreement
with Abdel-Sater[1], he found that in vitro and in vivo
Alternaria alternata was the best antagonistic
phyllosphere fungi of onion to Pleospora herbarum the
causal of leaf spot disease of onion followed by
Cladosporium herbarum. These fungi showed with high
frequency at Menno-Florade, treatment 1 and 2 days
before inoculation with P. viticola. Vis versa the high
frequency of lowest antagonistic fungi i.e., Aspergillus
spp. were recorded at control. Benzoic acid, is assumed
to selective ly st imulate sever al ant ago nis tic
microorganisms at low microbial concentration such as
fluorescent Pseudomones, Trichoderma spp. and
Bacillus spp. These microbes were able to colonize

plant surface and utilize aromatic compounds such as
benzoic acid and its derivaties[17,2,23].

The present finding support the possibilities of
checking downy mildew of grapevnie by native
microflora and/ or environomentally friend product.
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