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ABSTRACT

Powdery mildew, caused by Uncinula necator L. fungus, is one of the
most important plant diseases that affect the grape crop and leads to a huge
loss in the crop. Therefore, the main goal of the research was to design an
integrated control program to combat the disease in addition to combating
the rest of the plant diseases that appear on grapes, such as downy mildew,
gray mold, and flower blight. The program was designed over 3 seasons
(2022- 2024). In the first seasons,(2022), three chemical fungicides control
programs (Proposed chemical control program, Mango modified chemical
control program and Original chemical control program compared with
general control which was untreated, all chemical control programs were
depended on different chemical groups were evaluated, including
preventive, curative, and systemic. The most effective and efficient
chemical fungicides program in decreasing the disease, was proposed
chemical, control program, which gave high efficiency in combating the
powdery mildew ( 15, 18 and 21%) Powdery mildew disease severity% ,
and associated diseases as the percentage of disease incidence at the end of
the season reached( 11,16% and 19%) fruit rot disease incidence %, ( in
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Flame, Superior and Thompson ,respectively ,followed by Mango Modified
chemical control which decreasing either Powdery mildew disease severity
(21, 28 and 33%) or associated diseases incidence % (13, 18 and 20%) in
Flame ,Superior and Thompson ,respectively, comparison with general
control which gave (33,39 and 30%). Also,the proposed fungicides chemical
control was reduced isolation frequency % of causal fruit rots Pathogens
,under specific farm condition ,comparison with control treatment. In the
second and third seasons (2023 and 2024). Also, three integrated control
program were been tested to companied between agricultural fertilizers
and fungicide alternatives and in comparison with the control treatment. It
was proven that the best results were obtained in the Proposed integrated
control program, which covered 0% disease severity of powdery mildew, in
addition to the fact that the percentage of other diseases at the end of the
training 0.0 % followed by Mango modified integrated control program
which covered ( 2.2 and 4%) disease severity of powdery mildew , in
addition , 1% Fruit rot disease incidence compared to the control, which
were (74 , 74 and 80 %) powdery mildew disease severity % and also 35%
Botrytis fruit rot disease induce % in ( Film , Superior and Thomason )
grapes respectively.

Conclusively, the main objective of the research is to design an
integrated control program to combat the powdery mildew of grape disease
in addition to combating other associated diseases that appear on grapes,
such as downy mildew, gray rot, and flower blight. Three integrated control
programs were tested in the dormant stage to compare agricultural fertilizers
and fungicide alternatives and compared with the control treatment. It was
proven that the best results were obtained in the proposed integrated control
program, which covered 0% of the severity of powdery mildew disease, in
addition to the percentage of other diseases at the end of the experiment
being 0.0%.

Key words: Powdery mildew, grapes, Chemical control programs |,
Integrated control programs, fruit rot and fertilizers.

INTRODUCTION

Powdery mildew is a common disease on many plants. Several powdery
mildew fungi cause similar diseases on different plants; Uncinula necator
on grapevines. Powdery mildew fungi generally require moist conditions to
release overwintering spores and for those spores to germinate and infect a
plant (Calonnec et al., 2004). Powdery mildews normally do well in warm,
Mediterranean-type climates, (Carroll and. Wilcox, 2003). The disease can
be serious on woody plants such as grapevines, cane berries, and fruit trees
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where it attacks new growth including buds, shoots, and flowers as well as
leaves. New growth is dwarfed, distorted, and covered with a white,
powdery growth.. Grapes with a severe infection may also crack or split and
fail to grow and expand. (Gubler and Hirschfelt, 1992). Fungicides Sprays
should begin immediately prior to bloom,(Mueen Uddin et al., 2023). Early
control of primary infections, especially on susceptible cultivars, is
important to managing this disease (Gessler et al., 2011; Gadoury et al.,
2012).. If primary infections can be controlled until all the ascospores have
been discharged, the amount of inoculum available for causing late-season
(secondary) infections is greatly reduced. Failure to adequately control
powdery mildew early in the growing season can also result in increased
levels of other fruit rots, such as Botrytis bunch rot and sour rot. Effective
fungicides include Flint, Pristine, Procure, Sovran, and Sulfur (Mondalet.
et.al., 1989). Follow label directions and be sure to alternate fungicides with
different modes of action over the course of the season. Producers with
susceptible cultivars should plan for a full-season fungicide program to
control powdery mildew (John and Julie, 2008). The main goal of this
research is to design an integrated control program that contains preventive
fungicides alternately with systemic fungicides, and to introduce alternatives
to fungicides and fertilizers spraying, (plus the effect of other culture
treatments), to reduce fungicide spraying and break the resistance
characteristic of fungi (Ram Reddy et al.,2017), as well as combating other
diseases with the same program, such as gray mold blight, and downy
mildew. Kalliopi et al., 2020)

MATERIALS AND METHODS

Chemical control field experimental:-

An integrated control program was evaluated on the severity of powdery
mildew disease on bunches and shoots of grape trees (Vitis vinifera L.) on 3
year in the Nubaria area (Behara Governorate) with sandy soil and drip
irrigation through (Flame Superior and Thomson varieties), Vines are grown
in the distance between rows was 2 and 3 m within rows, the experiment
was arranged in a complete randomized block design with four replicates
per treatment, four vines for each one. The first seasons,(2021/ 2022), began
with the beginning of spraying the three Programs of chemical program
(chemical control Proposed programs (PCP), mango modified chemical 1
program( MPcl and Farm chemical program (Fcp) compared with general
control which was been un tread and was been sprayed with water only .
Three successive sprays, as once every week, the fungicides were been
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done (Table 1, 2 & 3) mentioned in The schedule starts from 1 / Jan. until
May 2™ . Where followed up the associated diseases Powdery mildew. The
focus was on tracking the diseases associated with powdery mildew and
how to reduce the disease for both of them. In preparation for the start of the
integrated control program in the following two seasons. Also to test of the
three programs is best in chemical control at each stage of plant growth and
the diseases associated with each stage.

The final results was been recorded at season (2022), as disease
incidence and isolation frequency % for associated diseases. While the
results of Powdery mildew was been recorded as percentage of disease
severity % at the end of second season.

An integrated control program field experiment:

Three integrated control program programs (proposed Integrated
control) (ICP), Modified Mango Integrated control program (MIP),and
original farm integrated control (OFP).

The experiment was carried out during 2023-2024. The chemical
spray program was done by spraying fungicides weekly. The fungicides
mentioned in the schedule start from 1st Nov. until 2" May. Also, effect of ,
fertilizers on the severity of powdery mildew disease were evaluated during
two seasons on bunches and shoots. Various fungicides from different
chemical groups, including systemic and preventive, were tested. The
integrated control program (ICP) proposed was evaluated with
recommended agriculture practice, fertilizers and fungicides in (ICP)
were compared to the original farm program ( OFP), as well as, the
modified program for grape( Mango tree program) (MTP) in order to find
out which program is more efficient in controlling powdery mildew in
grapes, as well as controlling other diseases associated with it, such as
blight , and downy mildew.

In this respect, All programs under this study started at first of
November dormancy during (dormancy stage) and continuous during
winter survives. The programs were used as following:

Stage of grapes growth , Treatments, Date of application, and Date of
recorded data of three Integrated control programs (ICP), as well as, Farm
original program (Fop), mango modified 1 program(MP1).General control
treatment program(Table 4).

That was been done at the same time as previous programs and under
the condition, but that was sprayed with only water.

Although the protective fungicides, fertilizers, systemic fungicides and other
culture treatment applied from 1 Nov through dormancy and first stage of
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Table( 2):Fartilizars traatments namas , rate, and their mods of action

TREATMENTS Rate Mlde of action

Wicronics sulfur 25021000 | ESulfifiz 3 componsnt of amino acids, protein:, and enzymes. It is alio aszantial for the synthasis of chlogophyll.

| original source Farm)

Chitosan 0.5 g/ litter | comvayed by the positivaly chargad WH, ™ zroups of lucesamine, might bea fundsmental facter contributing to itz

| original source Farm) interaction with the pagativaly charged microbdsl call surface ultimatsly resulting in impaimment of vita bacterisl
activitias

Calcivm Phosphata T=g= L It feacts with acid in the stomach to raiza thapH 3. In toothpaste it provides a sowrce of caldivm and phosphats jons to

{ original source E1 Gomhoria suppodt f2minaralization aH.ﬁ.._ H...nﬁ 1. As 3 zupplameant it provides 3 source of calcivm and phospats. both of which a=

Com. ) important jons in bons zn, Calcivm {Cg) Function : — Adds in themovemant of carbohydratss in plants -
Es:ential to heslthy call walls & root strocture

Potassinm monophosphate lem./L zzjum phosphata NED, (a0 potazzivm dibyd sphata, EDP, of monobasic potaszivm phosphats),

{ original source \E1 Gomhoria EHIPOCM, iz 3 zoluble zalt of potassiom snd the dibpdmnesn phosphats jon. It iz 3 2ource of phosphom: and potassiom

Com. ) wall 2= .wurm.m,_ﬁn amemt. It cam be usad in fortilizer mintes: ﬁ H.unr.m azcape of ammonda by kasping pH low.

Potaszivm di phosphate lem/L Potazsivm dibydmesn phosphats iz 3 potsssium zalt in which dilw zphapa(l-) iz the poumtarion. It has 3 ola

{ original source .E1 Goamhoria 3 fartilizer. It iz 3 potassivm salt and an inoseanic phosphate. The active ingradisnt, potaszivm dibydmesn phosphate

Com. ) {alzo r=ferred toas monopetastivm phosphats) iz 3 synthesized active ingradisnt {3,4.). The mnd-we product iz2a
oryztalline powder containing 0% active ingradisnt. The chemical sbetract sapvice (CAR) numbsr for monopotasziym
phozphats (KHIPO4) Alzo, Potaszivm (K) Euncion ;, — Improves plant sbility to resist dizesss & Cold. — Aidz in the
production of carbobrdratas,

Potaszium phosphate 1ml Cieates an immuns raspones within the hest plant and also has ditect antifingal activity. (MEP) ad (DEP,

[ original source Farm) succezsivaly. Sposs pamination and gam toba sloneation inhibition ramzed from O to 100% for both compounds; in

GROUP 33 FUNGICIDE addition, DEP at 2% inhibited pppelis] growth complatsly.

[Protection), and systemic Alzo, Phosphorus (P) Eunction ; — Stimulatss sarly srowth and oot formation. — Hastene materity, — Promaotas saad
production. — Maks: plants hedy.

Moo slsments 0.1 zmL Copperiz involved in nitrogsn and carbohydrats: matsholism. It iz 3 componsnt of avars] sneymes. including snzymas

[ original source Farm)

that take part in photosynthesiz and respiration.

Irom is Involved inplay: an important rols in chlorophy]l formation. It iz invelved in call divizion that supports plant
growth, and in other vital reactions in the plapt hapeanass (Wn) is required for photosynthesiz and respiration. It
improves gr2an color snd incrass: sugsr and protein content. Banganess snhemcss plant tolsrance to kigh light
intanzity. Bofon is pecessary for call wall formation, membgans intagrity and calcium uptska, It assistzin the
tranzlocation of sugars and affects numerous finctions in plants, including flowaring, pollen gemination, fuiting, call
divizion, water ralationships and the transport of hommaenaes. Zins is a componsnt of functional cofactor in many snzrmes,
including suxing {plant srowth hormonses). It iz azzantisl for carbolordrate metsbolizm, protein synthesiz and igtemaodal
alongation (stam growth) Molybdanum iz involved in many snzymes and iz clogaly linkad with nitrogan matabolizm as
it iz an important component of nitrate-radpciaze and pitrogenass enzymes.
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Tabla(4): Stage of erapss growth, Treatments, Date of application, and Diats of recordad data of thyss Inteerated control programs (ICP),
a5 well as, Farmn orizinal program (Fop), mange modifiz=d 1 program(MPL).

Staze of zrape zrowth Thate Of Application Farm orizina] program {Fop) Kanzo Modified prozram The intezrated contral prosram {TCF)
And Date of recordsd L{MPF1}:
rzsulfs Tungicides Fertilizers Tungicides Fertilizers | funsicides Fertilizars
Dormancy T g TIp ol T Hay (copper sulfzis) i Copper gzychiond) | 00 hHcronics sulfur) | 00
winter service Frist spryer Frist spryer Frist spoyer
1T Hov.up o ITHov. | {copper sulfats) i copper grychinndy | 00 {champion) L1
Zzcond sprysr Zecond spoysr Coppes hydroxide
1T gy Tnto 30es [} {chitosan) hHcronics sulfur) [l [} potassium
Frist spoyer mono-
phosphate)
A/Des. Upto 13/Des | (Alicronics sulfor) Frist [1]i] {Alicromics sulng) [iLi] ] {chitasan)
spover Zecond spoyer
14/ Dec. up to 24/ Des. | (Alicronics sulfar) Szcomd [ 00 [T [potzssmm | (Alcromics sulfar | 00
SpIver phosphai) | Sscond spryer
Started irrization Followed thet | T3 Des. Tpto $Jan | 07 potassinm Tapas) Fristspoer | 00 (Telinzed) LD}
Started bud break phosphaie
Budburst, bud bresk and FTanupto 15 Tan Vsoo1e) Frist spryes il Tapas) [l Haitz) [}
Shoot Growth Second spover
16/ Jan Upto 20 den | {so002) (difsnocanazal) [1]i] [T} |potzssmm | U0 {chitasan)
Bacond spover phosphas)
shoot Growth Up to leave Tl an Upto Tkeb. | [Lapas) Frist spryss [1]i] lamasta) [iLi] ]
development, (staze 11} Frist spoyer
Shoot Growth Tp to Stazel? S FehUpto I8 Feb | [Topas) Second sprar [1]i] [T} L]
Shoot Growth Tp to Flower T8 Feb. Up to T'ALar. [ 07 poaEsinm [iL] [chitosan) | 07 potassium
Cluster Initiation monophosphas) phosphae))
Flower Cluster Tnitiation T/ALar. Up to TTALar. | (Aqdztarton) il TacorE) [l Taplins [}
Frist spover
Flower Cluster Imbaton Up to | [1ALar up to 21 0ar Hogwﬁ.ahn [1]i] (Epazyatm e (L] L]
Flower if=nacpnanal) {Amdato) Second
{Amiztartop) Second sprer spove
Flowenng and Frut bet THMar UptoiApr. | (mancozs alany) [1]i] (AmiatE - tap) [iLi] Balliz) ]
FAprpto T3 Apr. [0 potassiem & =Tl il {Hotshat) L]
phosphai)
Fruit Set Up to Berry Growth | I3 Aprilp to Thinphepats methyTy [ili] [iL] [chitosan) | 07 patassinmona
14/Aps Topszn _M70% Frist spross phosphae)
Berry Growth TUp to Harvest 15 Apr Upta Thinphepats methvy 1] ezt L] Tevandad (L]
2 May Tapzsn _M70% S=cmd
sprve

btop untl haryest
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grape growth , until 27/Jan, But the rustles showed first disease symptoms
appeared either original farm program or general control.

Disease severity:

Scale 1: determination of oidium and mildew diseases of grape heads on
vine bushes Scores ( Asror Rakhmatov et al., 2023)

0 — no damage;

0:1- some fruits on grape heads are damaged,;

1-Fruits on 1st grape heads are damaged up to 5%;

2- 5% to 10% of fruit on 2-vine heads are affected,;

3- 10% to 25% of fruits on 3-vine heads are damaged;

4- More than 25 percent of the fruits on the grape heads are damaged.

Scale 2: detection of oidium and mildew diseases on green branches of vine
bushes Scores:
0 -nodamage;
0:1- rare, barely noticeable spots on branches;
1- Branches are damaged up to 10%;
2- Branches are damaged up to 25%;
3- Branches are damaged up to 50%;
4- More than 50 percent of branches are damaged;
The following formula is used to determine the incidence rate
[1]: X = ( x 100+ b) %

Where: X is the incidence rate, a — the number of identified diseased
plants, and b — total number of plants counted.
The level of plant disease severity is determined using the following
formula [3]:
Uk=Ex(axb) +BxC %
where: Uk — incidence rate, %; E x (a x b) — sum of the number of
diseased plant members (leaf, stem, fruit) in each variant multiplied by (a)
their characteristic score (b); B - the number of plant parts (leaf, stem, fruit)
taken for control; and, C- the highest morbidity score received in the
experiment..
Also, Mueen Uddin et al., (2023), The disease severity was assessed using
0-4 scale,
Where:- .
0=no diseases present, 1=15-25% leaf area and berries infected, 2=26-50%
leaf area and berries infested, 3=51-75% leaf area and berries infected,
4=more than 75% leaf area and berries infected):

DS %= Y (AXB)/ M X Bpax X100
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Where : A — the number of diseased leaves from all the levels; B — the level
of each diseased leaf; M — the total number of the leaves; Bmax — the
highest level of the disease.

On the other diseases were recorded to as disease incidence % (as
general notes recorded) as the following formulae :-

PDI1%= sum of infected plants + total number of plants observedx 100

In this point, the main objective was if the powdery mildew fungicides
could decrease the other associated disease symptoms

Associated diseases:

The most associated serious diseases under grape farm experimental
were been Botrytis blight and downy mildew.

1-Botrytis blight:-

Botrytis cinerea Pers.:Fr(anamorph of Botryotinia fuckeliana (de
Bary) Whetzel) is the causal agent of gray mold, an important disease that
affects grapevine (Vitis vinifera L.) and causes significant yield and quality
losses worldwide ,EImer and Michailides, (2007). B. cinerea develops as a
saprophyte, necrotroph, or parasite on multiple grape organs including
leaves, green shoots, rachides, flowers, bunch trash (such as calyptras, dead
stamens, aborted flowers and berries, and tendrils), and ripening berries. B.
cinerea also has multiple infection pathways, and infections mainly occur
from flowering to fruit set and after version (Valeria Altie et al., 2023).

The main studies were carried out during the growing season. The
vegetation period is divided into 6 phases:

#1 - until buds are written from the movement of aphids;

Phase #2 - from budding to flowering;

Phase #3 - from flowering to fruiting;

Phase #4 - the growth of clusters - from the formation of clusters to
ripening;

Phase #5 - ripening of gujums - from the beginning of ripening to full
ripening. According to Rakhmatov et al.( 2024).

During spring flowers can become infected through the stigma and
through a scar on the tip of pedicel. The fungus then begin to dormant and
waiting for late in the season when the sugar concentration increases in the
infected berry, Aqgleem Abbas (2017). Inoculation of flowering
inflorescences of field-grown Gamey grapevines with B. cinerea conidia
increased latent infection in young berries and disease expression in ripe
berries compared with naturally infected controls. Although latent B.
cinerea mostly was restricted to the receptacle area in young berries, the
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fungus also invaded the rest of the berry during ripening.( Markus Keller, et
al., 2003).

Sampled vine stocks, one reproductive organ, i.e., an inflorescence
becoming a bunch, was monitored at three critical development phases, i.e.,
flowering, version, and harvest. By using the Eichhorn and Lorenz 1-47
scale, modified by Coombe (1995), these main phonological stages
corresponded to flowering (“full bloom,” 50% caps off, code 23), version
(berries begin to color and enlarge, code 35), and harvest (berries harvest-
ripe, code 38).

Successful implementation of bio suppressive methods for control of
B. cinerea is dependent upon an intimate knowledge of the ecology and
epidemiology of the disease in vineyards (EImer & Michailides, 2004; Holz
et al., 2004 and Elmer and Reglinski, 2006). Botrytis cinerea infects leaves,
buds, canes, and bunches of grape (Vitis vinifera L.) and causes gray mold
(Nair and Hill1992).

Botrytis blight diseases were recorded to as disease incidence %
according to (Mamiev et al.,2020)
as the following formulae :-

PDI1%= sum of infected plants + total number of plants observedx 100

2- Downy mildew

Rating levels for infection of leaves downy mildew under field

condition: Rating of level infection according to ( Atak, 2017):

Level Symptom:

1- Very low (tiny necrotic spots or no symptoms; neither sporulation nor
mycelium).

3- Low (small patches < 1 cm in diameter; little sporulation or mycelium).

5- Medium (little patches 1 to 2 cm in diameter; more or less strong
sporulation; irregular formation of mycelium).

7- High (vast patches; strong sporulation and abundant mycelium; leaf drop
later than below).

9- Very high (vast patches or totally attached leaf blades; strong sporulation
and dense mycelium; very early leaf Drop.

In this respected effect of three powdery mildew control programs that
studied their effect to decreasing disease severity% of downy mildew under
the same condition.

DS %= (AXB)/ M X Bpax X100
Where : A — the number of diseased leaves from all the levels; B — the level
of each diseased leaf; M — the total number of the leaves; Bmax — the
highest level of the disease.
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Statistical analysis

This experiment was arranged as a complete randomized block design
with four replicates, three vines per each one. according to Snedecor and
Cochran (1994).

RESULTS AND DISCUSSION

Data in Table (5) showed spraying was done at the beginning of Jan.,
and the spraying was repeated every week for three successive sprays until 2
of May. The fungicides and their effect on ever stage were evaluated.
Generally, the results showed significant differences between all three
chemical programs and the general control treatment which was been
untreated. There are also significant differences between the varieties; the
most susceptible variety to the disease was the Thomson grape variety,
while the Superior and Flame varieties were close to each other in
susceptibility to the disease. The proposed chemical control was the most
effective followed by Mango chemical control program Modified in
decreasing the all diseases, either powdery mildew or other associated
diseases, after them original farm chemical control program. Also, general,
Film verity was more tolerant than superior, while Thomson verity was
more susceptible.

Data showed at Started bud break stage Powdery mildew did not show
visible symptoms. On the other hand, associated disease gave the dead buds
diseases or di- back symptoms.

In this respected, The proposed chemical control program gave most
disease incidences % (3, 4 and 6) of di back or dead new buds on the three
varieties respectively. While, Mango modified control program gave 4, 7
and 9% di —back or dead new buds on the three grapes variety respectively.
On the other hand , original farm program which gave 5,11 and 14 % di-
back disease incidence on the same three varieties, respectively, compared
with Control treatment which gave (9,11and 18 %) di — back or dead new
buds disease incidence on (Film, superior and Thomsen) grape varieties
respectively. At the end of experimental first season, The proposed chemical
control pregame was been recorded the lest results either on associated
disease (11,16 and 19 % fruit rot dis ease incidence % or disease severity%
of powdery mildew (15,18 and 21 %) infected fruit by powdery mildew
compared with control treatment which gave ( 33, 38 and 40%) fruit rot
disease incidence and (36,40 and 48%) infected fruit powdery mildew
diseases severity on the three grape variety respectively (Table 5).
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In this respect, the grape crop is one of the most important export fruit
crops in Egypt to Arab countries and foreign countries as well (Wala Abdel
Hadi, 2023). Therefore, it was important to design an integrated control
program that includes controlling powdery mildew, (Mueen Uddin et al.,
2023) found that , in conclusion, a protective fungicide spray before bloom,
followed by a systemic fungicide spray at berry formation, effectively
controls U. necator and ensures healthier and higher grape yields. On the
other hand, the diseases associated with it such as downy mildew, gray
mold, Alternaria blight, and others,(Anand et al., 2010) found that spraying
of azoxystrobin at different doses viz., 31.25, 62.50 and 125 g a.i. ha-1
revealed that 125 g a.i. ha-, recorded only 3.90 and 4.86 per cent disease
index (PDI) of leaf blight and 0.00 and 2.42 PDI of leaf spot and also
recorded the higher yield of 27.60 and 26.30 tones ha-1 in the first and
second season, respectively. They also, reported no phytotoxic effect of
azoxystrobin was observed in both the field trials of tomato even at four
times the recommended doses of 125 g a.i. ha-1. However, the persistence
of azoxystrobin at 31.25, 62.50 and 125 g a.i. ha-1 was observed up to three
to five days after last spraying.

The goal in this research is to implement a single program for all of
these diseases. The main key to an integrated pest control program is timing
as well as the type of fungicide [S6nego et al 2022] . Many fungicides were
tested in the first and second seasons from various chemical groups, whether
systemic or non-systemic, and the compounds azoxystrobin,
difenoconazole, and tetraconazole proved highly effective in reducing the
spread of powdery mildew (Grovem,2000; Deliere, 2010 and Abdelhak
Rhouma, et.,al., 2021).

Data in Table (6) obtained that, as general, there were differential_not
only_between the grape varieties, but also, between causal pathogens at
differential stages. Anyhow, Alternia and Botrytis followed by Aspergillus
were the most isolation frequency% at all stages. But , under farm
experimental condition, Botrytis was more isolation frequency % than
Alternaria from fruit rot at harvest time .On the other hand , the proposed
chemical control program was the most decreased isolation frequency % of
all causal pathogens fruit rots, which gave (14, 22 and 30%) Botrytis
cenaria, Alternaia alternate (4,6 and 8%) and Aspergillus niger (2,5 and
6%) on three grape varieties (Film , Superior and Thomson ) respectively,
compared with general control untreated treated , which recorded (44,50 and
57 %) Botrytis cenaria ,(15,19 and 20%) Alternaria alternate and (20,25
and 30% ) Aspergillus niger on the three different grape varieties
respectively. Also, data in Table 6 showed both of Phompsissp and
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Pencillium isolated from fruit rots control treatment (1,1, and 3) and (1,4
and 8%) respectively, while Proposed chemical control program gave( 0,0
and 0%) and (0,0 and 0%) Phompsis and Pencillium , on the three grapes
different varieties ,respectively.

On the other hand, Mango chemical control program modified
resulted,(19 26 and 33%) Botrytis cenaria, (6, 9 and 9) Alternaria alternate,
(7 ,8 and 11) Aspergillus niger, (0,0, and 1%) Pencillium sp and (0,0and 0)
Phompsis fruit rot causal pathogens frequency isolation%, on the three
different grape varieties ,respectively. While, original farm chemical control
program recorded (25,3land 39%) Botrytis cenaria, (11,13and 15 %)
Alternaria alternata,(0,0 and 1 %) Phompsis, (16 ,18 and 22%) Aspergillus
niger and (0,0 and 2%) Pencillum sp fruit rot casual Pathogens frequency
isolations%, on the three different grape varieties, respectively.

In this respect, Ram et al. (2017) reported that, powdery mildew in
grape and also analyzed the terminal fungicidal residues in grape produce.
The results revealed that spraying of Fusilazole 40EC (0.125ml/l) at 40 days
after forward pruning followed by- PenconazolelOEC ( 0.5ml/l )+
Potassium bicarbonate ( g/l )at 60 days AFPR — Triademefon 25WP ( 1g/I
)at 70 days after hexaconazole 50 EC% ( 1ml/l )+ Potassium bicarbonate (
5¢/l) at 80 days AFPR — Myclobutanil 10WP(0.4g/l at 90 days AFPR —
Azoxystrobin 23SC ( 0.5ml/l) at 105 &120 days after (or) Fusilazole40 EC
(0.125 ml/l) at 40 days after forward pruning followed by Penconazole 10
EC ( 0.5 ml/l )+ Potassium bicarbonate (5 g/l) at 60 days after forward
pruning followed by Triademefon 25WP (1.0 g/l )at 70 days after forward
pruning followed by Hexaconazole 5 EC ( 1.0 ml/l) + Potassium
bicarbonate ( 5 g/l )at 80 days after forward pruning followed by
Myclobutanil 10WP (0.4 g¢/L) at 90 days after forward pruning +
Pyraclostrobin 20%WG (0.5¢/1 )at 105 & 120 days after were found to be
significantly on par with each other in reduction of PDI on leaves, berries
and enhanced marketable yield per vine (Kg) over other six spray schedules
and control.

Also, Mondal et al., (2005) recorded that , The baseline sensitivities
for mycelial growth of foliar fungal pathogens of citrus, Colletotrichum
acutatum, Alternaria alternata, Elsinoe fawcettii, Diaporthe citri, and
Mycosphaerella citri, the causal agents of postbloom fruit drop, brown spot
of tangerine, citrus scab, melanose, and greasy spot, respectively, were
determined in vitro for azoxystrobin, pyraclostrobin, and fenbuconazole.
The effective dose to reduce growth by 50% (ED50 values) was determined
for each pathogen—fungicide combination using five isolates from different
citrus areas of Florida and eight fungicide concentrations. A discriminatory
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dose for each combination was selected near the ED50, and the range of
sensitivity of 50 to 62 isolates of each fungal species was determined. The
effect of nsalicyl hydroxamic acid (SHAM) on the sensitivity of the five
fungal species to azoxystrobin and pyraclostrobin was determined.
Discriminatory doses have been established for these pathogen—fungicide
combinations that should be useful for detecting major shifts in fungicide
sensitivity.

While, Mueen Uddin et al. (2022) resulted that Powdery mildew
caused by Uncinula necator (Schw.) Burr. caused economic losses through
poor fruit set and low yield substantially. To decrease the inoculum
potential, a disease management program must be undertaken early in the
season which is imperative to reduce late-season disease problems. Because,
without early control of the infection of powdery mildew, often lead to
severe problem in the late season. Elemental sulfur was the foremost
antifungal utilized for the control of powdery mildew which is still in use as
an effective and cheap fungicide for vineyards. Sterol biosynthesis
inhibitors (SI), also called Sl fungicides, are the latest products to control
powdery mildew effectively. For efficient use of fungicides with no or less
resistance to the pathogen, it is appropriate to spray fungicides having
different mechanisms of action which are specific in function, and for more
efficacy, use a mixture of such fungicides that have no harmful impact on
plant growth and environment. So, for effective control of powdery mildew,
a protective spray of fungicide before bloom and a subsequent spray of
systemic fungicides at the time of berry formation ensure healthy and higher
grapes yield.

Data in Table (7), obtained the results of applying the integrated
proposed control program in the research, the original farm program, the
modified Mango control program and the effect of these three programs on
the disease severity of powdery mildew, as well as their effect on associated
plant diseases incidence % such as blight, downy mildew, and fruit rot.
Fungicides were applied with agricultural fertilizers and fungicide
alternatives, and the beginning of spraying was in November during the
winter service of the trees on the second and third seasons (2023 and 2024).
Spraying was stopped three weeks before harvest.

The results in Table 7 showed the superiority of the proposed
integrated control program in comparison with the original program for the
farm and Mango modified integrated control program spraying program, as
at the end of the spraying the disease rate reached (0,0, and 0%) disease
severity of powdery mildew. While, in Mango modified program the disease
rate reached (2.2.and 4%) powdery mildew disease severity and the
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Table (7) : Effect of three integrated control programs on Powdery mildew of three
different varieties grapes diseases severity ,on El- Nuobaria locations, at two
successful seasons (2023 and 2024)..

Treatments Stage of DS% Powdery mildew disease
growth Flame DS% Superior DS% Thompsons DS%
2" 3" 2" 3 2 3
season Season | season | season | season | season

Proposed program Dormancy 0 0 0 0 0 0
Modified farm program 1 winter 0 0 0 0 0 0
Farm Program service 0 0 0 0 0 0
CONTROL 0 0 0 0 0 0
Proposed program 0 0 0 0 0 0
Modified farm program 1 0 0 0 0 0 0
Farm program 0 0 0 0 0 0
Control 5 1 2 8 6 2
Proposed program bud break 0 0 0 0 0 0
Modified farm program 1 and  Shoot 0 0 0 0 0 0
Farm program growth 4 4 4 4 4 4
Control 8 8 8 12 12 12
Proposed program 0 0 0 0 0 0
Modified farm [rograml 6 6 4 4 4 4
Farm program 6 6 8 6 6 6
Control 12 12 16 20 20 24
Proposed Program Shoot growth 0 0 0 0 0 0
Modified farm program 1 Upto 8 8 10 6 6 8
Farm program Flower cluster 12 12 16 12 8 12
Control initiation 24 28 28 32 32 36
Proposed program Flower cluster 0 0 0 0 0 0
Modified farm Program initiation 8 6 8 4 4 4
Farm program 8 8 12 4 8 8
Control 40 36 40 44 44 48
Proposed Program Flower cluster 0 0 0 0 0 0
Modified farm Program 1 initiation 4 6 7 3 4 6
Farm program Upto 10 8 7 6 7 5
Control Flower 48 48 52 48 52 56
Proposed program Flowering 0 0 0 0 0 0
Modified farm Program 1 and Fruit Set 6 7 8 7 6 9
Farm program 12 10 9 8 9 7
Control 54 54 58 58 58 64
Proposed program 0 0 0 0 0 0
Modified farm Program 1 8 8 10 6 6 6
Farm program 10 8 10 8 6 6
Control 58 58 64 62 60 66
Proposed program Berry growth 0 0 0 0 0 0
Modified Mango Program | Upto 4 2 6 2 2 4
Farm program Harvest 4 4 6 4 4 4
Control 70 70 70 74 74 80
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original program, it was( 4,4 and 4%) compared to the control, which
reached ( 74 , 74 and 80%) Powdery mildew diseases severity on the three
grapes varieties (Film, Superior and Thomson), respectively.

Alternatives and fertilizers were tested, and the best of them were
champion and Chitosan, is one of the nutrients that grapes were treated with,
and it has shown a significant reduction in the % severity of powdery
mildew disease. It is one of the deacetylated chitin derivatives, as it sends
signals to the plant to defend against plant pathogens as well as some viral
diseases. It is safe for the plant, as it is considered an environmentally
friendly alternative to fungicides, and these are the results compatible with
(Iriti et al., 2011). Seyed et al., (2021), resulted that the use of a multi-site
fungicide in cucumber downy mildew protection programs are
recommended to ensure crops are adequately protected and delay a possible
resistance development of high-risk groups of single-site fungicides.
Commercially available dicopper chloride trihydroxide (also known as
copper oxychloride) based fungicides (M FRAC Group) were assessed for
their efficacy against cucumber downy mildew.

In addition to chitosan, (Victoria e.al., 2023) , resulted that, Chitosan
is meant to offer an alternative for the classic treatment with Bordeaux
mixture (BM), which represented the control variant ,on grape plants.
Among the individual phenols Gallic acid was predominant, with higher
values and significant increases determined by chitosan treatment and it
increased by 97% as compared to BM treatment

On the other hand, Table 8 showed at the end of experimental
spraying field , Botrytis cenaria fruit rots diseases incidence% decreased
to reach in the proposed program( 0,-0 and 0%), Mango modified
integrated control was (0,0 and 1 %) disease incidence , original farm
program was (9, 10 and 15%) disease incidence on the three gapes verities
(Film, Superior and Thomson), respectively, as compared with control
treatment (Untreated)  which was (35,35,35 %.) Botrytis cenaria fruit rots
diseases incidence% on the three gapes verities (Film, Superior and
Thomson), respectively (Table 8).

On the other hand, calcium and potassium fertilization gave good
results in reducing the disease rate that results were mentioned with Tomal
and Soska, (2004) that affects of sprays trees with various calcium,
phosphorus and calcium-phosphorus preparations depended on the type of
preparation. Foliar calcium fertilization increased Ca concentration in
apples. A better calcium supply affected the appearance of apples (usually
more green background peel coloring, reflected in the chlorophyll content).
In storage these fruits ripened later and lost less of their firmness than apples
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Table (8): Applving thres control programs and their effzct op Botrytis blight disease Incidence % on three graps varistizs during two

seasons. (2023and 2024)

Treatments Stage of grape growth Botryiis blight disease Incidence ¥4
Film Superior Thonson

2F5za300 EEE 2Fpsmson | ®szemsom | IFsemson | 3% zemom
Frist symptoms of Bogytis blisht appeared on leave at 62 as few spots that showed at Modified programl(Mopl) , orizinal farm prosram{Fp)
and general comtrol
Pn Frizt laave of Boryis blight 0 1] 0 0 1] 0
Mopl 1 0 1 1 1 1
Fp Shoot Growth 2 1 3 1 3 2
Control 7 10 § 10 10 15
Pp Shoot Growth 0 [1] 0 0 [1] 0
Mo pl Upto 0 0 0 0 0 0
in Stagel® 0 1] 0 0 1] 0
Control 10 15 10 10 15 0
Pp (P ph) Zheot Growth 0 1] 0 0 1] 0
Mopl Upito 0 0 0 0 0 0
p Flowar Cluster Initiation 3 1 5 2 5 3
Control 12 ] 15 13 13 0
Pn Flower cluster initiation . 0 3 0 5 3
Mop 1 Upto 5 1 5 1 5 1
Ep Flower g & 12 15 20 15
Control 13 16 ETT) 15 3 kI
Pn Flower blight 5 1 10 5 £ 5
Bn Flowering and Fruit set 3 [ 5 1 5 3
Mopl 5 1 5 2 E 5
i 10 7 15 g 15 10
Control 19 n 13 13 13 kI
Pn Fruit gray rot 1 1 3 0 o 0
Mo pl 3 1 5 0 0 1
n 10 7 10 g 10 15
Control k] 35 35 33 35 S
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from control trees. With the higher calcium content in fruits the share of
apples with physiological disorders decreased. The lowest losses of apples
related to physiological disorders were observed when trees were sprayed
with the solutions of Kalcisal or Rosacal.Also, Amira et., al.,(2021) found
that the optimum concentrations of salts for inhibiting of growth of
Ulocladium chartarum, Aspergillus niger, Fusarium semitectum, and its
spores. Geotrichum candidum were 4, 3, 3, 3% (w/v) for sodium carbonate,
sodium bicarbonate, potassium nitrate and calcium chloride.

Data in Table 9 obtained that at the end of stage Flower Cluster
Initiation Up to Flower ( on leaves) and also after Conducting the process of
folding grape leaves treated, Downy mildew diseases incidence%
decreased to reach in the proposed program(0,-0 and 0%), Mango modified
integrated control was (2,3 and 9 %) disease incidence , original farm
program was (3, 4 and 11%) disease incidence on the three gapes verities
( Film , Superior and Thomson), respectively, compared with control
treatment (Untreated), which was (35,50,and 50 %.) Downy mildew leaves
diseases incidence% on the three gapes verities( Film, Superior and
Thomson), respectively (Table 9).

However, Jin Wang et al., (2024) reported that Potassium-containing
fertilizers affected the expression levels of genes regulating sugar
metabolism and potassium ion uptake and transport. However, potassium-
containing fertilizers can promote sugar accumulation and reduce acid
accumulation in grape fruits, and potassium sulfate and potassium
dihydrogen phosphate had the best effects fertilizers. While, Bowen et.al
1992 that foliar application of potassium salts reduced Powdery mildew on
grape leaves . Reuveni et. al. 1997 and Calzarano et.al.,( 2014) showed that
the foliar application of phosphate salts controlled powdery mildew in
cucumber, roses, mango, apple, nectarine, and grapes. and from here it was
selection of fungicides and alternatives that will be included in the
integrated control program in the fourth and fifth seasons, which gave
excellent results by reducing the spread of mildew as well as other diseases
in the same program, as the beginning of spraying was the first of January,
and it was taken into account to start with sulfur and copper compounds as
preventive fungicides, and then after that. Inserting systemic fungicides into
spraying (Schéufele and Hamm, 2017).In the fifth and sixth seasons, the
integrated control program applied to mangoes was compared with the
program proposed in this research and also with the original farm program.
The introduction of non-systemic sulfur and copper compounds in exchange
with systemic fungicides was taken into consideration to break the
resistance to the fungus. Early spraying was done in November with
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Table (9): Applymg three control programs and thew effect on Downy midew disease

varieties durmg two seasons. (2023and 2024)

; Yeon three grape

Treatments Date Downy mildew disease syeritv® On leaves
Of application Film Superior Thompsons
3¢ i 3#d i 3¢ 6=
82300 38230N | 32330m | 323s0m | 323som | season
Frist svmptoms of Downv mildew appeared on leave at 11/3 as few spots that showed at Modified
rograml(Mopl) . original farm program and general control
Pp (mancotmetz) Flower Cluster 0 0 0 0 0 0
Mop 1 Initiation 3 1 5 2 1 3
(Amis-top) Upto Flower
Fp (amis- top) 5 20 3 3 10 20
CONTROL Without treatments 20 33 33 20 40 45
Pp (be) 22/ Mar: 2/Apr. 0 0 0 0 0 0
Conducting the process
of
folding grape leaves
Mpl Flowering and Fruit Set 3 ] 10 2 3 0
Fp 5 1 15 3 4 11
CONTROL Without treatments 30 40 40 35 50 50
Pp (Ho) 0 0 0 0 0 0
Mopl 0 0 0 0 0 0
13:] 5 6 7 3 15 10
CONTROL Without treatments 33 50 50 39 56 60
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preventive fungicides. The proposed program has proven its effectiveness. It
Is tremendous in control compared to the farm program and the modified
program for grape trees was been done in previous study (at Al-Nubaria
and Ismailia regions disease control program, and not only for powdery
mildew, but also for other grape diseases such as downy mildew, gray mold,
and blight, and from here the importance of the program appears in
providing fungicide spraying for each disease separately.

Douglas, et., al., (2020) resulted that , leaf removal carried out before
veraison during the phenological stages of full bloom, buckshot berries, or
pea-sized berries should be recommended for Sauvignon Blanc cultivar
production to reduce Botrytis bunch rot in the highland regions of Santa
Catarina State, Southern

Conclusively, the main objective of the research is to design an integrated
control program to combat the powdery mildew of grape disease in addition to
combating other associated diseases that appear on grapes, such as downy
mildew, gray rot, and flower blight. Three integrated control programs were
tested in the dormant stage to compare agricultural fertilizers and fungicide
alternatives and compared with the control treatment. It was proven that the
best results were obtained in the proposed integrated control program, which
covered 0% of the severity of powdery mildew disease, in addition to the
percentage of other diseases at the end of the experiment being 0.0%.
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