Menoufia J. Plant Prot., Vol. 3 February (2018): 1 - 16

EFFECT OF SOME PLANT EXTRACTS AND OILS ON GRAPE
DOWNY MILDEW DISEASE

M. M. Ammar, G. A. Amer, A. M. Abd EI-All and A. E. Badawy
Agriculture Botany Department, Faculty of Agriculture, Menoufia University, Egypt.

Received: Oct. 8, 2017

Accepted: Nov. 26, 2017

ABSTRACT: The present study was conducted in 2015 and 2016 to find out the best
ecofriendly method(s) to control downy mildew disease of grapes. Water extracts of castor,
oleander and mint significantly reduced the disease incidence, increased chlorophyll and
carotenoids content, improved plant water relations and increased yield production. The same
observations were obtained using emulsion oils of castor, thyme and mint. Castor water extract
and emulsion oils showed the best results, all treatment of plant oils and plant extracts caused a
significant remarkable increase in no. of clusters, cluster length and yield per plant.

Key words: Downy mildew, Plasmopara viticola ,plant oils , plant extracts, photosynthetic
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INTRODUCTION

Table grapes are one of the most widely-
grown fruit crops in Egypt. It is considered to
be the second most important fruit crop after
citrus. Egyptian geographical spread of
production enables fresh sweet grapes to be
available from May to July. Table grapes are
grown from Alexandria in the north of Egypt
to Aswan in the south. There are many
varieties of table grapes produced in Egypt,
like Early sweet, Superior, Thomoson,
Flame Seedless, Crimson, and Red globe.
There are clear competitions among the
Egyptian growers. every year because of
the new grape cultivars production. So the
only thing that keeps one ahead of others in
the market is the ability of producing high
quality grapes due to following Good
Agriculture Practices The cultivated total
area with grape during 2016 season in
Egypt was approximately 167,048 feddans
produced about 1,200,000 tons of grape
with average 9 tons / feddan (according to
Economic Affairs sector — Ministry of
Agriculture and Land Reclamation, Egypt,
2016).

Some diseases attack grape plants
during the different growth stages causing
great yield loses. Out of them, Grey mold
caused by Botrytis cinerea, Powdery mildew
caused by Uncinula necator, Black rot

caused by Guigardia bidwelli and Downey
mildew caused by Plasmopara viticola (Berk
& Curt.). Downy mildew is considered very
important disease, where, it causes big
problem to grapes. This study aimed to find
out environmental friend control methods for
such disease and have  positive
physiological and productive effects. In this
work, some plant water extracts. plant oils,
biocontrol agents and some recommended
fungicides were tested to achieve the best
way for controlling grape downy mildew
disease. Out of them, downy mildew (ODM)
caused by plasmopara viticola (Berk.)
Achimu and Schloseer (1992) found that
spraying fine mist of A. indica seed extracts
or 1 of 3 commercial neem products 2 d
before inoculation with plasmopara viticola
gave significant reduction in disease severity
with an efficacy of >90 %. They attributed
the antifungal properties of neem products
to the inhibition of the indirect germination of
sporangia. Dai et al., (1994) mentioned that
crude foliar extracts of grape resistant
cultivar had a stronger antifungal activity
than those of the intermediate and
susceptible genotypes. In response to
infection by P. viticola, flavonoids appeared
at an early stage in the resistant cultivar,
which may be play an important role in its
resistance. Klinkenberg et al.,, (1998)
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indicated that induced resistance can be an
additional tool in the integrated control of
diseases caused by Oomycetes. Robtic et
al., (2000) used mixture of essential and
aromatic oil extracts (Urticum) to control
downy mildew of grapes which provided
better control to the disease (90.8 to 97.1%).
Berkelman_ Lohnertz (2002) conducted
laboratory and field trials to evaluate the
efficacy of plant extracts and inorganic |,
naturally occurring compounds to control
downy mildew (P.viticola). Chen Jiao et al.,
(2002) determined the inhibitory effect of 58
plant extracts against sporangial germination
and their effective control of grape downy
mildew (P.viticola) which some of them
inhibited the pathogen with high inhibition
rates . They also mentioned that the effects
of 5 plant extracts were the same or better
than that of traditional fungicide liquid
Bordeaux. Cohen et al., (2002) indicated
that extracts of the shoots of Inula viscosa
(Basin) exhibited a strong fungicidal activity
against P. viticola and other pathogens .
They also mentioned that thin layer
chromatography analyses revealed at least
7 fungicidal compounds.

Schmitt et al., (2002) reported that single
or combined application of R. sacalinensis
and B.brevis plant extracts resulted in lower
disease incidence (P. viticola) , under field
conditions .Schilder et al.,(2002) evaluated
various environmental friendly products in
vineyards in Michigan USA for their effecacy
in controlling downy mildew (P.viticola).They
mentioned that JMS stylet oil , Armicarb ,
Serenade , AQ10 , Elexa and Milsana
provided moderate control of downy and
powdery mildew .Scannavini et al., (2004) in
their field trials in Italy provide that plant
extracts and the growth regulator (Kendal)
stimulate grape plant development and
natural disease resistance with cooper and
dithiocarbamate fungicides at reduced
concentrations and confirmed the results of
downy mildew control. Cohen et al., (2006)
reported that paste extracts of Inula Viscosa
leaves and it's emulsified oil provided
excellent activity against grape downy

mildew in the field. The disease in treated
shoots was below 0.125% (paste in water).
Kast and Bleyer (2006) examined the
efficacy of 23 plant extracts against grape
downy mildew (P.viticola). They mentioned
that the greatest inhibition of fungal growth
obtained with extracts from Hedra helix
(leaves in water) . They also found that the
antifungal effect increased as the extract
concentration increased and the reduction in
disease severity was 70-90%. Chovelon
(2006) used plant extract (My cosine)
against downy mildew of grapes in Italy. He
mentioned that Salix extract was a promising
alternative to copper. Rajeswari et al,
(2008) revealed that the neem seed kernel
extract at 5% significantly inhibited the
sporangial germination (75.36%) of P.viticola
and effectively inhibited the disease
development. Dagostin et al., (2009) applied
sage (Salvia officinales) extract to artificially
inoculated potted grapevine plants under
greenhouse conditions which provided high
control of the disease . Gindro and Godard
(2009) evaluated the efficacy and mode of
action of various elicitors (i.e. activators of
defence mechanisms) on detached leaves,
as on whole plants of Vitis vnifera. The
results showed that root extract of rhubarb
(Rheum palmatum), bark extract of glossy
bukthorn (Frangula alnus) and leaf extract of
Aloe (Aloe vera) stimulated the synthesis of
aviniferin  (the most toxic stilben for
P.viticola) and inhibited the development of
the pathogen at a significant degree
Dogastin et al.,(2010) observed that sage
extract provided a high level of sustained
downy mildew (P.viticola) disease control ,
under green house and field conditions .

Pereira et al., (2010) used plant extracts
beside traditional fungicides for the
protection of vine (Vitis vinifera) against
downy mildew (P.viticola) .Molitor et al. |,
(2010) indicated that water- extract of the
chinese Soapberry (Sapindus mukorossi)
gave an excellent efficacy against P.viticola .
Harm et al. (2011) mentioned that chemical
and natural resistance — inducing
substanses may be used to decrease the
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susceptibility of plants to various pathogens.
They also reported that the invoked mode of
induced resistance was verified to control
downy mildew on grape vine plants , which
was determined by the increase of
pathogenesis - related proteins . Of the
candidate resistance inducers Solidago
canadensis (Can G) extract which peovided
a protection more than 80%. leite et al.,
(2011) indicated that garlic extract and
vegetable oils were effective in controlling
DM disease of grape in Brazil. Rawal (2013)
used plant extracts to control DM disease of
grapes in India. Torre et al., (2014) revealed
that essential oils, BM-608 and Sporatec
were able to control the development of
grapes downy mildew. Anelkovic et al.,
(2015) determined the phenolic composition
of the grapevine leaf extract and their
antimicrobial activity. They noticed that total
phonlic content was higher in healthy
grapevine leaf extracts than infected
grapevine leaf extracts. The first was richer
in flavonls, phenolic acid and flavan -3-ols.
Naik et al, (2015) conducted field
experiments to assess effect of aqueous leaf
extract of Agave cantala on oxidative
mechanism in the leaves of Vitis vnifera
infected with downy mildew. Enhasments of
chlorophylls, carotenoids with total
polyphenols were noticed in grape leaves
infected downy mildew after application of
A.cantala leaf extract. Further, it was also
noticed that activities of enzymes peroxidase
and polyphenol oxidase were increased and
activity of enzyme catalase was decreased
in sprayed grape leaves. They conc luded;
from these results; that Agava cantala leaf
extract may be useful for controlling downy
mildew of grape.

MATERIALS AND METHODS

These experiments were conducted in a
private farm at Tanbol, Sadat city, Menoufia
governorate, Egypt, at 2015 and 2016
growing seasons. Both Crimson cv (5 years
old) and Flame cv. (6 years old) grape plants
were subjected to different individual
treatments in order to control grape downy

mildew. A complete randomized block
design system with three replicates per each
treatment was followed. Each replicate had
25 grape well grown plants (2 x 3 meters
space). Drop irrigation system and the
recommended fertilization were applied. The
plants were left to the natural inoculation
conditions; the treatments were applied six
times, the first treatments was applied at the
frist of March and repeated each 15 days up
to the middle of May. Each application
required 20 liter (each litre contents of 2,4
and 6 ml/l of plant extracts and 2, 3.5, and
4.5 ml/l of plant oils)of the compound per
replicate (25 plants) and control treatments
were sprayed with sterilized distilled water. A
total of 54 treatments were carried out for
each grape cultivar as following:

1-Plant extracts:

Hundred grams of castor, mint and/or
nerium leaves were seperatly boiled in
enough amount of distilled water for half an
hour. The extracts were filtered through
Watman No 1 filter papers and completed
for one liter with sterilized distilled water
(10% conc.). The concentrations of 2,4 and
6 ml/l of each extract were adopted and
sprayed ; individually on grape plants

2. Plant oils:

Oils of castor, mint and thyme were
obtained from EI-Gomhoria Company for
Oils and Pharmaceutical Industries, Cairo,
Egypt. The oils were emulsified with 3 %
Tween 80. Oil emulsion was sepcralty
sprayed six times (everyl5days) at the
concentrations of 2.0, 3.5 and 4.5 ml/l (20
liters/ replicate).

Data recorded: The results of severity of
infection, growth characteristics,
photosynthetic  pigments,  permeability,
transpiration rate, osmotic pressure, water
relations and yield production as affected
with the different treatments were estimated
as following:
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1. Severity of infection: Severity of
infection was determined four times using
the scale of 0-9 according to the area of the
leaves covered with the disease symptoms
where: (O: healthy plants and 9: up to
100%). The formulas of Soliman et al.,
(1988) were used for this estimation as
following:

Severity of infection = (a x b) / (N x K) x100
Where:

a = Number of the diseased plants

b= Infection rate (0-9)

N= Total number of the plants/plot

K= Total infection rates

3. Physiological aspects:
3.1. Photosynthetic pigments:
Chlorophyll a, b and carotenoids were
determined from fresh leaves, using
spectrophotometer method reported by
Fadeel (1962) as follow: a known fresh
weight of leaves (0.5 g) was homogenized in
15 ml of 85% aqueous acetone for 10
minutes. The homogenate material was
centrifuged and the supernatant was made
up to the volume of 5 ml with 85% acetone
then measured at three wave lengths of 662,
644and 440 nm using  SPEKOL
spectrophotometer (Model: SP/02 DP).
Pigment concentrations were calculated
according to the following equations:
Chl, a =9.784 x E 662 — 0.99 x E 644 (mg/l)
Chl, b =21.426 x E 644 — 4.63 x E 662(mg/l)
Carotenoids = 4.695 x E 440 — 0.268 (atb)
(mg/l). The concentration of pigments was
then expressed in mg/g D. W.t.

3.2. Water Relations:

The total water content in leaves were
determined using the methods described by
Gosev (1960). Relative water content (RWC)
and leaf water deficit (LWD): Equal leaf
discs (1 cm) were cut from 90 days old
plants, weighed to give the fresh weight
(FW) floated on water for 6 hours until they
reweighed (turgidity weight) and final oven
dried at 70 °C for 72 hours to reach a
constant weight. Relative water content and
leaf water deficit (LWD) were calculated

using the following formula according to
Kalapos (1994):

RWC % = [(Turgid weight — Fresh weight) /
(Turgid weight — Dry weight)] x 100

LWD % = 100 - RWC

4. Yield production:

The effects of various treatments to
control downy mildew disease of grapes on
yield components were studied. Such
studies included the average number of
clusters per plant, average cluster length
(cm) and the average yield/plant (kg).

RESULTS

Under field and natural inoculation
conditions; both Crimson and Flame grape
cultivars were subjected to some ecofriendly
methods to control downy mildew disease.
These methods included water plant
extracts, plant oils and biocontrol agents,
integration of plant extracts and biocontrol
agents and specific  fungicides in
comparison. These trials were conducted
both at 2015 and 2016 growing seasons.

1. Effect of plant water extracts
and plant oils:
1.1.A. (plant extracts):

Severity of infection was also significantly
affected by the application of plant water
extracts (Table 1). Castor leaf extract was
more efficient than those of oleander and
mint ones. As example, severity of infection
at June 2015 recorded 8.5, 5.2, 3.2 and
19.2% on Crimson cultivar when 2, 4, 6 ml/l
of castor plant extracts were applied and the
untreated control plants ; respectively . In
the same respect; severity of infection was
7.8, 5.5, 2.8 and 15.7 % on Flame cultivar.
At September 2015; Severity of infection
recorded 18.8, 10.2, 7.2 and 40.8% for
castor treatments and control plants;
respectively. At the same month; these were
16.8, 10.4, 6.4 and 37.8% respectively on
Flame cultivar. Nearly similar results were
obtained at the second year of investigation
(20186).
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B. (plant oils):

Severity of infection with the disease was
also responded by the application of any
tested oil (Table 2). It was decreased; in
Crimson cv.; 19.2 % in control plants to 4.1,
4.4, and 5.2 % in the plants treated with the
highest concentration (4.5 ml/l) of castor,
thyme and mint oils; respectively; at June
2015. These were 15.7% (control) and 0.5,
2.5 and 4.5 % respectively in Flame cv At
September 2015 and in the same respect;
severity of infection in Crimson cultivar
recorded 40.8 % (control) 6.7, 7.2 and 8.5%.
They were 37.8% (control) and 4.8, 5.2 and
7.7% in Flame cv.; at the same respect.
However, results of 2016 showed the same
effects of plant oil applications, but infection
rat was higher than that of 2015 growing
season.

1.2. Effect on photosynthetic pigments:

Application of plant extracts to grape
cultivars increased chlorophyll A, B and
carotenoids than control, significantly (Table
3). Total chlorophyll of both grape cultivars
estimated after 3 months of leaves initiation
recorded 6.35, 5.95, 5.70 and 1.56 mg/g D
W. in response to the individual application
of castor, oleander, mint 6ml/land non-
treated control ones, respectively. At the
same concentration and in the same
respect; carotenoid pigments recorded 2.50,
2.40, 2.10 and 0.59 mg/g. D. W.

Data in Table (3) Chlorophyll A,
Chlorophyll B and carotenoids in leaf of
grape cv. increase significantly than control
in response to the application of plant oils.
Increasing the concentration of any tested
oil up to 4.5 ml/l increased the pigments.
Castor oil was more effective in the respect,
followed by thyme oil. At the highest
concentration, total chlorophyll was 6.90,
6.35 and 5.65 mg/g DW when castor, thyme
and mint oils were individually applied,
respectively. Total chlorophyll of the
untreated control plants was only 1.56 mg/g
DW in the same respect; carotenoids were
2.62, 2.45 and 2.26 mg/g D. W., for olil
treatments and 0.59 mg/g D. W. for control

plants. The ratios of total chlorophyll: the
carotenoids were also increased than
control, significantly.

1.3. Effect on water relations:

Results given in Table (4) clear that the
application of plant extracts to grape
cultivars increased total water content,
relative water content, and sclerophylly
degree than control, significantly. Mean
while leaf water deficit of all treated plants
showed a significant reduction compared
with the un treated plants. castor and
oleander extracts give the best results. Total
water content in grape leaves recorded
96.72, 95.34, 94,65 and 8232 %,
respectively with castor, oleander, mint (6g/1)
of each and control . In the same respect,
relative water content was 63.84, 64.82,
65.83 and 40.8%, at the same extracts
concentration.

In the same respect, relative water
content was 63.84, 64.82, 65.83 and 40.8%,
at the same extracts concentration. In the
same table Total water content and relative
water significantly higher than control, in
both grape cultivars, treated with different
plant oils there were no significant variations
between the tested oils and/ or their used
concentration. On the other hand, the
percentage of leaf water deficit of control
plants was significantly higer than those
plants treated with oils.

1.4. Effect on yield components and
production:

Results presented in Table (5) clear that
the application of plant extracts increased
yield components of Crimson cv. Than
control significantly; both at 2015 and 2016
season. The average number of cluster/plant
was increased from 15 in control treatment
to 27, 27 and 28 when the extracts of castor,
mint and oleander (6ml/l) were individually
applied at 2015. These numbers were 26,
25 and 25 clusters per plant at 2016,
respectively and those of control were only
18/plant. The average length of cluster was
also increased than control in response to
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the application of plant extracts. A significant
incrsement was observed in most cases.
However; highly significant increase was
observed in yield and its components of the
treated plants compared to the untreated
control ones. At 2015 season ; control plants
yielded an average of 5.6 kg While the
treated plants with 6ml/l of either castor,
oleander and mint produced the average of
11.9, 11.5 and 10.7 kg ;respectively. These
were 11.5, 11.2 and 10.3 at 2016 season;
respectively; when control plants produced
an average of 5 kg only. However; results of
yield and its components of Flame cultivar at
2015 and 2016; as affected by the
application of plant water extracts; are given
in grape table. The average number of
clusters/plant was increased than control at
2015 season; significantly; in most cases.
The same observations were noticed for
cluster length and yield and its components.
At 2016 growing season; significant
increments were noticed between the
treated and nontreated plants in both
average cluster length and the amount of
yield /plant. Average number of clusters
/plant was insignificantly increased than
control; in response to the application of
extracts. Generally; increasing the
concentration of any tested extract resulted
in more vyield and its components, but
insignificantly.

Results of yield and its components of
Crimson grape cultivar both at 2015 and
2016 seasons were present in Table (6)
These results clear that the application of
plant oils to grape plants gave very high
significant increase in yield components in
comparison with control . Castor oil (3.5 and
lor 4.5 ml/l) showed the best results in all
yield components both at 2015 and 2016
seasons. Yield of control plants was 5.6 kg.
/plant at 2015. However; the average
yield/plant reached 10.9 and 11.8 kg when
castor oil was applied at 3.5 and 4.5ml/|
respectively. In the same respect; these
were 10.2 and 11.3 kg/plant; at 2016; when
control plants yielded an average of 5
kg/plant only. As for Flame cultivar Table (6)
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castor and thyme oils gave the best positive
effects on yield production at both years of
investigation. In general; all applications
showed significant increase in yield
components of both grape cultivars. In the
meantime ; increasing the concentration of
any tested oil increased vyield production ;
but insignificantly in most cases.

Discussion:

Results of the present investigation clear
that, the individual application of either plant
water extracts or plant oils showed
significant reduction in grape downy mildew
disease incidence. The reduction in downy
mildew disease refer to, the effect of
chemical composition of the plant oils and
extracts and which effect that on the
structure of epidermis cells and stomatal
opening and closer. This reason clearly
effect on the germination of fungi spores and
the growth of fungi mycellium. Castor plant
extract gave the best results both at 2015
and 2016. For Crimson and Flame cultivars
increasing the concentration of any tested
extract and /or oil showed significant
reduction of the disease incidence.
However, similar results were observed by
Achimu and Schlosser (1992) who attributed
the antifungal properties of the extract to the
inhibition of the direct germination of
sporangia. Klinkenberg et al., (1998)
indicated that induced resistance can be an
additional tool in the integrated control of
disease of diseases caused by Oomycetes.
Cohen et al., (2002) and (2006) mentioned
that extracts of Inula visicosa have at least
seven fungicidal compounds. Scanna vini et
al., (2004) revealed that plant extracts
stimulate grape plant development and
natural disease resistance

Kast and Bleyer (2006) found that the
antifungal effect, of plant extracts, increased
as the extract concentration increased.
Rajeswari et al., (2008) revealed that the
neem seed kernel extract at 5%, significantly
inhibited the sporangial germination
(75.36%) of p.viticola and effectively
inhibited the disease development Gindro
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and Godard (2009) mentioned that plant
extracts inhibited the development of

Plasmopara viticola at a significant degree.
Pereira et al., (2010) used plant extracts
beside traditional fungicides for the
protection of vine against downy mildew.
Harm et al.,, (2011) verified the induced
resistance to control downy mildew of grape
vine plants which was determined by the
increase of pathogenesis _related proteins
Rawal (2013) and torre et al, (2014)
revealed that plant extracts and essential
oils were able to control the development of
grapes downy mildew. Anelkovic et al.,
(2015) noticed that total phenolic content
was higher in healthy grapevine leaf extracts
than infected ones. The first was richer in
flavonls, phenolic acid and flavan -3 — ols.
Naik et al., (2015) noticed enhansments of
chlorophylls, carotenoids and total
polyphenols in grape leaves infected with
downy mildew after application of Agava
cantala leaf extract. They also noticed that
peroxidase and polyphenol oxidase activities
were increased and the activity of catalase
enzyme was decreased in sprayed
grapevine leaves Such observations clear
that plant extracts and /or plant oils may be
useful for controlling downy mildew disease
of grapes. Mode of action of these
compounds may be due to inhibition of the
indirect sporangia germination, inhibition of
the fungus development, enhancement of

chlorophylls, carotenoids  with  total
polyphenols,  secretion of  fungicidal
compounds, increase of pathogenesis-

related proteins and phenolic compounds.
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