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HIS study was carried out during the two successive seasons 2022 and 2023 on 12 years

old” King Roby” grapes grown at Assiut Governorate, Egypt, to study the effect of spray-
ing Kaolin at 2&3% and Potassium silicate at 4&5% as preharvest on yield, berry quality,
storability and control of postharvest diseases of grapes. All vines were sprayed three times
at growth start (last March), just after berry setting (the first of May) and at one month later.
Treated clusters were stored at (1+1 °C) and 90-95 % relative humidity for 4 weeks. The results
showed that all treatments significantly improved the quantity and quality at harvest of “King
Roby” grapes. potassium silicate treatment at 5% increased yield kg/vine, cluster weight (g),
cluster length (cm), berry weight (g), TSS%, anthocyanin content (mg/100gFW), leaf area(cm?)
and decreased number of shot berries, while 3% kaolin reduced number of sunburn. Through-
out cold storage at (1+1 °C) and 90-95 %RH for 4 weeks, 2% Kaolin treatment improved TSS%
and decreased weight loss%, shattering% , decay% and disease incidence by Botrytis Cinerea
and other mold fungi, whereas 3% kaolin improved TSS/acid ratio and vitamin C (mg/ 100 ml
juice). Potassium Silicate at 5% increased anthocyanin content (mg/100gFW) up to three weeks
of cold storage and then decreased after that. It is recommended to spray potassium silicate at
5% in grape farms to obtain a high yield and high quality. However, it is preferable to spray with
kaolin at 2% to prolong the storage period, maintaining the quality of the clusters and protecting
against fungal molds especially gray mold Botrytis Cinerea.
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Introduction

Grapes are of great importance, both in terms of
local consumption and exportation. The total area
of vineyards in the world reached 11.0 million
hectare with total production of 90.0-million-tons
(FAO, 2019). Grapes are rich in vitamins such as
vitamin B and vitamin C. It contains around 8%
protein and 5% fat ,as well as a group of salts such
as calcium, potassium, phosphorus and iron, and
They are also rich in fiber, (Weaver, 1976). Table

grapes are non-climacteric fruits ,with a low rate of
physiological activity and relatively short period
of postharvest storage due to the chemical and
physical changes which occur leading to losses
in quality ,water loss ,berry shatter (Coombe and
Dry, 1992) . There are many biotic factors (fungi,
viruses, bacteria, and insects), which effect quality
attributes and cause post-harvest losses during
storage (Passingham, 2004). In Egypt, extended
summer droughts and alleviated temperatures
are increasingly expected and climate change is
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undoubtedly will be having a negative impact on
viticulture, including changes in grape-growing
geographical areas, therefore the development
and application of stress mitigation strategies
and of more sustainable agricultural practices
is utmost importance for grape production (EIl
Sawalhy, 2008).

Kaolin (Al, O, Si)) is an inert clay mineral
that reflects potentially damaging ultraviolet and
infrared radiation and transmits photosynthetically
active radiation, resulting in leaf temperature
decrease and photosynthetic efficiency increase
(Glenn and Puterka, 2005). In grapevines kaolin
particle film induced cooler canopy temperatures,
lower rates of stomatal conductance under non-
limiting soil moisture conditions, protection of
photosystem II structure and function in leaves
exposed to heat and high solar radiation, and
altered total soluble solids content and total
anthocyanin amounts ( Dinis et al.,, 2016a).
Studies showed evidence that Kaolin suspension
reduce leaf temperature and transpiration, raise
leaf water potential, thereby enhance the stomatal
conductance and net photosynthesis (Shellie &
King, 2013a and Dinis et al.,2018). In addition,
the application of kaolin has a stimulating effect
on the primary and secondary metabolism of
grapevines, and also improves the quality of
berries (Conde et al., 2016 and Dinis et al.,
2016a). The previous researches has shown that
Kaolin particle film can be used on grapes to
enhance the levels of secondary metabolites in
humid climate conditions (Wang et al., 2020).
The use of potassium silicate (K ,SiO ,) has been
the most effective method in preserving avocado
fruit quality, may be due to the inhibition of
respiration and the reduction in ethylene release
(Kaluwa et al., 2010). In addition , recent post-
harvest studies on avocado have shown that Si is
an effective and a source of antioxidants (Tesfay
et al., 2011). Mditshwa et al., (2013) studied the
extent of the effect of lemon fruits when dip in
a K2Si03 solution at a concentration of 50, 150,
and 250 mg L-1 for 30 minutes and reported that
the result was a decrease in fruit weight loss and
an increase in phenolic content, thus reducing
the occurrence of chilling injury. Potassium
Silicate plays an important role in increasing rice
yield and improving biotic and abiotic stresses,
photosynthesis, nutrient and water uptake, and
overall cell division (Ma., 2004).The shelf life
of fruits can be extended by using potassium
silicate (Dibb, 1998). Rizk-Alla and Meshrake,
(2006) showed that pre-harvest application of
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potassium silicate to”Crimson seedless” table
grape improved berry shattering percentage, fruit
quality and storability,

Fungal decay represents the main factor
responsible for post-harvest deterioration of table
grapes (Ahmed et al.,2018). Botrytis cinerea is the
principal biological cause of post-harvest problems
since it is accountable for grey mold formation
(Williamson et al.,2007). In terms, this undesired
fungus is ranked second among the “top 10
fungal pathogens in the world of molecular plant
pathology” in terms of scientific and economic
relevance, preceded only by Magnaporthe oryzae
(Dean et. al, 2012). Fungal spores are commonly
present on the surface of fruits, and during post-
harvest handling, the berries can supply a suitable
environment for spore germination (mainly the
damaged fruits), likewise the infection can occur
during storage, marketing, and then after customer
purchase. In the vineyard, height relative air
humidity and low environmental temperatures
reduce the host’s pleading. This is the preferred
environment for the transfer of contamination by
a single berry to the entire group (Domingues et
al., 2018). Post-harvest losses of diseases during
packing and transferal accounts to 16-23%
(Aujla et. al ., 2011). Nelson, (1979) found that
major post-harvest decay of grape are grey mold
(Botrytis  cinerea), (Aspergillus carbonarius),
Rhizopus rot (Rhizopus stolonifer) and blue mold
(Penicillium expansum). Genus Aspergillus is a
supreme threat for table grapes and raisins as its
mycotoxins are also harmful to human (Somma
et al ., 2012). After spraying of Kaolin, the plant
surface mostly is covered with a misty white
layer, blocking pathogens and water satisfying
contact with the leaf flat (Walters, 2006). The
unique benefit is that the application of Kaolin
particle film is environmentally friendly (Sharma
et.al., 2015). According to Tarabih et al., (2014),
Potassium silicate is the most commonly used form
of silicon was applied in order to investigate its
effect on increasing the concentration of antifungal
compounds and decreasing disease incidence.
Kaolin particle film is an aqueous formulation
from chemically inert mineral particles, which
is composed of aluminum silicate mineral
(Al4Si4010), that has been shown to decrease
insect and plant pathogen decay (Glenn et al.,
1999; Puterka et al,2000; Tuba jika et al., 2007;
Glenn and Puterka, 2010 and Dinis et al ., 2020) .

The present investigation aimed to study
the effect of used both Kaolin at 2&3 % and
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potassium silicate at 4&5% treatments on yield,
berry quality, storability and control of postharvest
diseases of “King Roby “grapes during storage at
(1£1 °C) and 90-95% RH.

Materials and Methods

Experiment site and treatments.

The present study was performed during two
seasons 2022 and 2023 on 12 years old “King
Roby” grapevines grown at Assiut Governorate,
Egypt. Where the soil has clay loam texture
and with water about two meters deep . Vines
are spaced at 2.5x2.5 meters apart. The selected
vines (45 vines) were chosen as uniform in vigor,
healthy, good physical conditions, and devoted
to achieving this study. The chosen vines were
pruned during the last week of December in
both seasons, and trained according to the head
training system , head training system was applied
by leaving total bud load of 60 buds/vine (fruiting
16 spurs x 3 buds each and 6 replacement spur x
2 buds).

This experiment included the following Five
treatments with three replicates for each
treatment (1 replicate = 3 vine).

1-Spraying with kaolin( AL , O , Si , ) at 2%
2-Spraying with kaolin( AL, O, Si ) at 3%
3-Spraying with potassium silicate (K ,SiO ,)at 4%
4-Spraying with potassium silicate( K ,SiO ,) at 5%
5-Spraying with water (control)

This products were imported from Al Ahram
Mining Company Egypt. All vines were sprayed
three times at growth start (last March), just after
berry setting (the first of May) and at one month
later spraying was applied on the vegetative
growth and clusters in early morning using 20
liters gun sprayer.

At harvest parameters :

At harvest date Cluster weight(g), the
total yield as kg/vine were recorded, after that
the clusters transported to the Laboratory of
Agriculture Research Station in Assiut, Egypt.
The following parameters were assessed: cluster
length (cm), Cluster width (cm), berry weight(g),
berry length (cm), Berry width (cm), number of
sunburned berries per cluster and their percentage
to normal ones , number of shot berries per cluster
and their percentage to normal ones determined,
Total soluble solids (TSS%) determined using
the hand refractometer, Titratable acidity (TA%)

determined by titration of 10 mL of berry
juice against 0.1 N NaOH solution using of
phenolphthalein indicator.. Titratable acidity was
expressed as gram tartaric acid per/100 mL juice
(AOAC .,1980),TSS/acid ratio. Total anthocyanin
of the berry skin mg./100g fresh weight(FW)
using ethyl alcohol and HCI at 85:15, using
spectrophotometer at wave length 532 (Markham.,
1982). Vitamin C mg/ 100ml of juice was determined
according to (A.O.A.C., 1980).

Leaf area(cm2): Twenty leaves for each
vine from those opposite to basal clusters were
measured according to the following equation that
was reported by Ahmed and Morsy (1999) Leaf
area = 0.56 (0.79 x w2) + 20.01, where, w = the
maximum leaf width .

Storage

Clusters were packed using perforated plastic
bags and it were then placed in carton containers
and stored in refrigerator (1£1 °C) and 90- 95%
relative humidity according to (Morsy et al.,
1999) method. Clusters were examined every
week to study the change in clusters and berry
characteristics under cold storage conditions.

Physical and chemical parameters
1- Weight loss%

Samples of each treatment were weighted
at weekly intervals until the end of experiment.
Weight loss (%) was calculated as follows:
weight loss % = (Initial cluster weight- Final
cluster weight / Initial cluster weight) x 100

2-Berry decay %

The ‘Decay percentage’ was evaluated by
type, as skin appearance, shriveling, chilling
injury and pathogenic rots. In every inspection
date, decayed berries were discarded and the
relative amount expressed as Decay %.= (Weight
of decayed berries / Initial cluster weight) x100

3- Berry shatter %
Berry shatter% = (Weight of shattered berries/
Initial cluster weight) x100

4-Total loss in cluster weight percentage = 1 +
2+3 (the 4 specified dates weekly intervals)

Total soluble solids (TSS), Titratable
acidity(TA) , TSS/acid ratio ,Total anthocyanin
(mg/100g fresh weight) and Vitamin C (mg/100ml
juice) were determined .

Isolation and identification of pathogens
associated with post-harvest decaying of grapes
Berries were disinfected with 1% v/v sodium
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hypochlorite for 2 min, washed several times
with sterile distilled water and dried on sterilized
filter paper. The sterilized berries were transferred
aseptically into Potato Dextrose Agar (PDA)
media. The inoculated plates were incubated at
temperature (25+1°C), then examined after 7 days
for fungal growth. The fungal colonies

Statistical analysis

The experiment was arranged in complete
randomized block with three replicates and

were purified using single conidial spore method.
Identification of the isolated fungi was done
(Mycology Center, Assiut University, Assiut,
Egypt) basis of morphological characteristics
as described by (Jarvis, 1977).Three samples
were used for each treatment as replicates. The
samples were checked every week for gray mold
and other mold fungi.

The disease incidence percentages of infected
berries were recorded as follows:

Number of diseased berries

Disease severity index (DI%) =

X 100

Total number berries of the treatment

disease incidence of the control treatment - disease incidence of the treatment

Efficiency% =

X 100

disease incidence of the control treatment

statistically analyzed according to (Snedecor and
Cochran,1990) using L.S.D. at the level of 0.05.

Results and Discussion

Yield per vine (kg),Cluster weight (g) Cluster
length(cm), Cluster width(cm)

Data in (Table1) showed that in the first season
Potassium Silicate at 5% treatment recorded the
significant highest yield (16.65 kg/vine), Cluster
weight(640g) and cluster length (28.50cm) while
Potassium Silicate at 4% treatment recorded the
significant highest value 16.50 kg/vine of yield,
640g of Cluster weight, 27.0cm of cluster length
in the second season and the significant highest
values 14.66 and 14.50cm of Cluster width
compared to the control in the two studied seasons
respectively. Ma,(2004) found that, potassium
Silicate plays an important role in increasing rice
yield and improving biotic and abiotic stresses,
photosynthesis, nutrient and water uptake, and
overall cell division.

berry characteristics

As Shown in data presented in (Tables
2&3) compared to control (water sprayed), all
treatments increased significantly berry weight,
length and width, total soluble solids percentage
(TSS%), TSS / acid ratio, anthocyanin content
(mg/100gFW) and vitamin ¢ ( mg/ 100 ml juice),
but decreased titratable acidity percentage (TA
).The highest significant values were 2.99 and
2.96 g for berry weight, 20.0 and 21.0% for TSS
and 40.52 and 42.3mg/100g for anthocyanin
content in the berry skin were recorded due to
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spraying with 5% Potassium Silicate in the two
examined seasons. Likewise the significantly
highest values 2.07 and 1.59 cm for berry length
and the lowest values 0.427 and 0.384% of TA%
were recorded to 4%Potassium Silicate of the
two seasons respectively, while the significantly
highest values 10.1land 10.14(mg/100ml) for
vitamin ¢ were recorded due to spray with 3%
kaolin compared with control which 8.33 and
8.14mg/100ml of the two seasons respectively.
Al- Wasfy, (2014) Found that potassium Silicate
significantly improved the quality of the berries
in terms of increasing TSS% and decreasing total
acidity % in relative to control. El-Zayat et al
(2016) Found that Kaolin treatment increased
vitamin C content of “Costata” persimmon fruit

-Leaf area(cm?), sunburned berries% and shot
berries%

The data presented in (Table 4) showed that 5%
Potassium Silicate resulted in significantly the largest
leaf area 101.84 and 105.49 cm’? and resulted in
the lowest number of shot berries 1.91 and 2.75%,
compared to the control. While 3% kaolin reduced
the number of sunburned berries to 0.95 and 1.06%
(least numbers) compared to control in the two
studied seasons respectively. Nakano and Uehara,
(1996) found that a reflective Kaolin reduce leaf
temperature by increasing leaf reflectance and
decrease transpiration rate more than photosynthesis
in many plant species grown at high solar radiation
levels. Moreover treatment of kaolin to the leaf or
fruit surface has been shown to decrease heat stress
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without restricting gas exchange. Glenn et al., (2002)
found a decrease in the fruit sunburn of apple by
treatment of kaolin at 3, 6 and 12%. Melgarjo et al.
(2003) reported that spraying kaolin on apomegranate
trees resulted in a white color which significantly
reduced the damage of fruit sunburn. Bedrech and
Farag (2015) found that treated grapes with Kaolin
(A1,0.8Si,) at 5% gave the highest yield and improved
the physical and chemical characteristics of berries.

Weight loss %

The results in Figurel demonstrated that the
weight loss percentage was gradually increased
as storage period elapsed during the two
seasons. All treatments had significantly effect
on reduction of weight loss % compared with
control. It was clearly noticed from the Figurel
that Kaolin 2&3% treatments were more effective
in decreasing weight loss percentage than the
Potassium Silicate 4&5% treatments and control.
Kaolin 2% gave the significant lowest value (8.72
%) in the first season but 3% kaolin gave the best
significant value (11.71%) in the second season
compared with the control. El-Zayat et al., (2016)
found that Kaolin application reduced fruit weight
loss during storage which may be due to decreased
respiration and slowed metabolism .These results
are in harmony to (Ahmed et al., 2007 and Rao-
chandra, 2015).

Shattering%

The results (Fig.2) show that during the cold
storage, shattering % gradually increased with
prolongation of storage time, all treatments had
significant effects on reduction of shattering %
compared to the control. Kaolin at 2% gave the
best significant values 8.72 and 13.24 %compared
to the control (17.0 and 20.49 %) in the two
research seasons respectively. Shattering may
cause by fungal diseases during storage (Sandhu
etal.,1990). Kaolin 2% reduced fungal diseases of
grapes as it stimulates the expression of various
defense genes in the prevention of disease (El-
Mehrat et al., 2018).

Decay %

Data in Figure 3 show that all treatments
had significant effect on reduction of decay
percentage compared to control treatment.
Additionally, decay percentage had a positive
relationship with storage periods. As storage
time increases, decay percentage will increase.
Kaolin at 2% showed the significant lowest decay

percentage 3.3 and 3.16% compared to control
(8.49and6.15%) in both seasons respectively.
Babak and Majid Rahmei (2011) found that the
used of silicon reduced vase life of carnation
as it lowered the ethylene production and silicon
formed complexes with organic compounds in the
cell wall of epidermal cells, therefore, increased
their resistance in degrading enzymes. Mohamed
and El hamahmy (2015 ) found that fruits stored
in the cold storage treated with kaolin (2.5%) was
found to be more effective in storing it well and
for a long time.

Total loss %

It was cleared (Fig.4) that the total loss of
cluster weight was due to the reduction in berry
weight, shatter and decay. All treatments reduced
the total loss percentage during cold storage
compared to the control. The significant lowest
value 20.74%was splashing with 2% kaolin in
the first season. While in the second season, the
lowest significant value was 28.57% for total loss
was obtained from the Potassium Silicate at 5%,
compared to control.

Total soluble solids (TSS %)

Data in Figure 5 showed that TSS% increase
with increasing storage period in both seasons.
Although the grapes are non climacteric, probably
these increases are due to the water loss in the
fruit and the slow ripening process. Ranjbaran
et al., (2011) found that the soluble solid content
(TSS) increased with prolonging storage in all
treated and untreated berries. Compared with
other treatments, the highest and significant
values (24.33 and 24.4%) were noted in control
followed by 2% kaolin (22.97 and 23.13%) in two
consecutive seasons respectively. Cao et al.,(2022
)found that Kaolin-treated plants increased TSS
and decreased TA compared to untreated plants,
consistent with previous data testing other grape
varieties. Shellie and King (2013a), Bedrech and
Farag(2015), Kok and Bal (2018) and Wang et
al.,( 2020) found that treated grapes with Kaolin
(AI207Si2) at 5% improved the physical and
chemical characteristics of berries.

Titratable Acidity (TA %)

Data in Figure 6 indicated that acidity %
decreased with increasing storage period during
the two investigation seasons. The treatments of
3% Kaolin and Potassium Silicate 4% and 5%
were similar recorded the significant least value
(0.324%) of acidity only in second season. Cao
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et.al., (2022 )found that Kaolin-treated plants
decreased TA compared to untreated plants. A
reduction in the acid level during storage can be
stimulated by increasing membrane permeability,
allowing the acids stored in cell vacuoles to be
respired and convert into more sugars for certain
processes occurring in the cells (Sabir et al., 2010).
Tripathi et al. (2013) mentioned that application
of Si enhances the growth, yield, and fruit quality.

TSS/acid ratio

Data illustrated in Figure 7 showed that
TSS/acid ratio increased with prolonged storage
period. This increment may be due to the
increasing in TSS percentage and the decreasing
in total acidity percentages. Moreover, the results
from the aforementioned ( Fig.7) showed that the
two experimental seasons had a similar trend.
The control recorded the highest value (74.08 and
71.66) of TSS/acid ratio followed by 3% Kaolin
(66.03and70.48), 4% potassium silicate (65.91and
69.92), 5% potassium silicate (65.8and 69.89)
and 2%Kaolin ( 61.9and 63.2) in two successive
seasons respectively.

Total anthocyanin( mg/100g FW)

It can be clearly seen from Figure 8 that all
treated and untreated berries reaching to peak
value of anthocyanin content (mg/100g) up to
three weeks of cold storage and then decreased
after that, in both seasons respectively. The
treatment of potassium silicate at 5% gave the
significantly highest values (41.82 and44.56
mg/100g) FW compared to control which gave
least values(33.7and 31.12 mg/100g) in both
seasons respectively. Rizk-Alla and Meshrake
(2006) found the same results when potassium
was applied on “Crimson seedless” cv at pre
harvest, it caused an increase in anthocyanin
content. Moreover, Potassium Silicate plays a
mainly role in improving and increasing plant
pigments (Ma 2004).

Vitamin C( mg/100ml juice)

As shown in Figure 9, there were significant
differences in Vitamin C content between
treatments after 4 weeks of storage. There was
a decrease in Vitamin C content which was in
parallel with increasing storage period during
the two research seasons. The treatment of 3%
kaolin induced the significantly highest values
(8.33and 8.89mg/100ml) of Vitamin C compared
to control which recorded the significant least
values (7.02and7.0 mg/100ml) of Vitamin C of all
Egypt. J. Hort. Vol. 51, No. 2 (2024)

the studied seasons respectively .This results are
consistent with El-Zayat et al., (2016) Found
that Kaolin treatment increased vitamin C content
of “Costata” persimmon fruit.

Disease severity

Tables 5&6 showed the effect of pre-harvest
sprays with Kaolin at 2&3% and potassium silicate
at 4&5%in controlling the Postharvest infection with
grey mold and other mold fungi disease of King Ruby
grape cv during cold storage (at 1+1 °C) and 90- 95%
RH for 4 weeks during seasons 2022 and 2023. All
treatments significantly were effective in reduction
development of grey mold and other mold fungi
disease of King Ruby grape cv at cold storage in
the two studied seasons compared to control. It was
clearly noticed from results that 2%Kaolin treatment
was more effective in decreasing disease incidence
by Botrytis Cinerea and other mold fungi than
other treatments. The treatment of 2%Kaolin gave
the significant lowest values (8.29, 8.75% and 2.00,
2.20%) followed by kaolin3% (9.69 ,10.25% and
2.33,2.65%) in the two studied seasons, respectively.
2% Kaolin application showed good protection with
a significant decreased of disease index compared
to the control. Treated vines which showed less
and slower development of disease similar to the
protection found on cucumber (Haggag, 2002 ).
Wang et al., (2022) found that Kaolin Particle Film
Protects Grapevine cv. Cabernet Sauvignon against
Downy Mildew by forming Particle Film at the leaf
surface directly acting on sporangia and inducing
the pleading of the plant slower pathogen growth in
plants that received high dose Kaolin pretreatment.
This reduces in infection was due to the lack of
assessment to the entrance of the pathogen, because
of the deposition of Kaolin. This observation of
the infection appeared that the response to Kaolin
treatment was low infection and limited disease
development.

Conclusion

Itisrevealed from the present investigation that
the application of 5% potassium silicate significant
increased the yield kg/vine, cluster weight(g),
cluster length(cm), berry weight(g), berry
width, TSS%, anthocyanin content(mg/100gm)
and leaf area (cm?) on the contrary decreased
number of shot berries .The treatment of 4%
potassium silicate increased cluster width(cm),
berry length(cm) and decreased TA%, while
3% kaolin reduced number of sunburn berries.
Throughout cold storage at (1+1 °C) and 90-95
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% relative humidity, application 0f 2% Kaolin
reduced weight loss%, shattering% and decay%
and improved TSS%, as decreased disease
incidence by Botrytis Cinerea and other mold
fungi, on the other hand 3% kaolin improved TSS/
acid ratio and vitamin C content, However 5%
potassium silicate increased anthocyanin content
mg/100g up to three weeks of cold storage and

then decreased after that. It is recommended to
spray 5% potassium silicate in grape farms to
obtain a high yield and high quality. However, it
is preferable to spray with kaolin 2% to prolong
the storage period and maintaining the quality of
the clusters and protecting against fungal molds,
especially gray mold Botrytis Cinerea.

TABLE 1. Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on Yield kg/vine, Cluster weight(g),
length(cm) and width(cm) of “ King Roby “grapes at harvest time during 2022 & 2023 seasons

Yield Kg/vine Cluster weight (g)  Cluster length (cm) Cluster width (cm)
Treatment
2022 2023 2022 2023 2022 2023 2022 2023
. 13.50 13.93 540.0 557.0 22.50 22.83 13.00 12.00
Kaolin 2%
Kaolin 3% 15.30 14.63 612.0 629.0 18.00 25.00 13.66 14.50
Potassium Silicate 4% 15.63 16.50 601.0 640.0 26.66 27.00 14.66 14.50
Potassium Silicate 5% 16.65 16.39 640.0 630.4 28.50 26.00 13.55 14.00
Control 13.08 13.07 510.0 522.8 17.33 19.00 11.33 11.50
LSD at 5% : 1.17 1.36 23.4 30.1 1.16 0.98 1.32 0.50

TABLE 2. Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on Berry weight (g), length (cm) and width
(cm) of “ King Roby “grapes at harvest time during 2022 & 2023 seasons

Berry weight (g) Berry length (cm) Berry width (cm)
Treatment 2022 2023 2022 2023 2022 2023
Kaolin 2% 2.18 1.99 1.68 1.69 1.72 1.60
Kaolin 3% 2.36 2.06 1.87 1.84 1.82 1.72
Potassium Silicate 4% 2.63 2.45 2.07 1.95 1.87 1.71
Potassium Silicate 5% 2.99 2.96 2.03 1.94 1.83 1.76
Control 1.83 1.59 1.67 1.63 1.57 1.43
LSD at 5% : 0.17 0.23 0.19 0.21 0.09 0.20
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TABLE 3. Effect of Kaolin at2&3% and Potassium Silicate at 4&5% on TSS (%), Acidity (%), TSS /Acid ratio,
Anthocyanin( mg/100gFW) and Vitamin ¢ (mg/100ml) of “ King Roby “grapes” at harvest time during
2022 & 2023 seasons

. . . Anthocyanin Vitamin ¢
TSS (%) Acidity (%)  TSS /Acid ratio 1008 FW /100ml
Treatment (mg g ) (mg mb)
2022 2023 2022 2023 2022 2023 2022 2023 2022 2023
Kaolin 2% 19.1 20.33 0452 0401 4243 50.87 3387 334 9.55 9.68
Kaolin 3% 19.8 20.50 0452 0427 48.07 38.60 38.60 40.2 10.11  10.14
Potassium Silicate 4% 19.4 20.63 0427 0384 4549  53.89 3420 355 9.11 8.98
PotassiumSilicate5%  20.0 21.00  0.435 0.427 46.06  49.24 40.52 423 9.12 9.34
Control 17.8 19.27 0478 0461 3739 41.79 30.00 28.0 8.33 8.14
LSD at 5% : 1.2 0.43 0.024  0.040 294 4.66 4.66 0.78 0.125 0.140

TABLE 4. Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on leaf area, Sunburn and shot

berries of “ King Roby “grapes at harvest time during 2022 & 2023 seasons

leaf area(cm?) sunburn% shot berries%

Treatment
2022 2023 2022 2023 2022 2023
Kaolin 2% 81.61 79.03 1.83 1.42 5.84 7.03
Kaolin 3% 88.03 81.60 0.95 1.06 6.69 6.08
Potassium Silicate 4% 94.77 100.63 0.98 1.13 2.37 4.12
Potassium Silicate 5% 101.84 105.49 1.95 1.63 1.91 2.75
Control 74.50 77.00 3.11 3.05 14.83 15.59
LSD at 5% : 5.65 4.53 0.58 1.22 2.30 2.22
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TABLE 5. Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on controlling the postharvest infection of
gray mold (Botrytis cinerea) of “ King Roby “grapes during cold storage at (11 °C) and 90- 95% RH
during 2022 & 2023 seasons

Disease severity index (DI%)

Treatment 1 week 2 weeks 3 weeks 4 weeks Mean Efficacy
2022
Kaolin 2% 10.4 9.3 7.23 6.23 8.29 80.74
Kaolin 3% 11.5 10.0 9.5 7.76 9.69 77.49
Potassium Silicate 4% 16.5 15.5 14.76 13.0 14.94 65.29
Potassium Silicate 5% 14.0 13.2 11.0 10.2 12.10 71.89
Control 47.0 45.0 41.2 39.0 43.05 0.00
Mean 19.88 18.6 16.73 15.24 17.61 73.85
LSD at 5%: (P): 0.81 (1):0.72  (T'P):1.52
2023

Kaolin 2% 10.4 9.5 8.0 6.6 8.75 80.94
Kaolin 3% 11.75 11.0 10.0 8.25 10.25 76.32
Potassium Silicate 4% 16.7 16.0 16.0 12.7 15.1 65.12
Potassium Silicate 5% 14.5 13.5 13.5 10.0 12.5 71.13
Control 46 45.0 422 40.0 433 00.00
Mean 19.93 19.0 17.45 15.48 17.98 73.37

LSDat 5%: (P): 0.69 (T):0.63 (T'P): 1.32
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TABLE 6. Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on controlling the postharvest infection
of other mold fungi of “ King Roby “grapes during cold storage at (1£1 °C) and 90- 95% RH during
2022 & 2023 seasons

Disease severity index (DI%)

Treatment 1 week 2 weeks 3 weeks 4 weeks Mean Efficacy
2022
Kaolin 2% 2.5 2.0 1.95 1.55 2.00 90.07
Kaolin 3% 2.92 2.5 2.0 1.9 2.33 88.53
Potassium Silicate 4% 4.00 3.5 3.00 2.5 3.25 83.87
Potassium Silicate 5% 4.00 33 3.1 2.2 3.15 84.36
Control 22.5 20.0 19.1 19.0 20.15 0.00
Mean 7.18 6.26 5.83 5.43 6.17 86.71
LSDat 5% (P): 0.51 (T7):0.38 (T'P):0.84
2023
Kaolin 2% 2.7 2.2 2.0 1.9 2.20 89.26
Kaolin 3% 3.0 2.7 2.7 2.2 2.65 87.07
Potassium Silicate 4% 4.1 4.00 3.7 3.00 3.70 81.95
Potassium Silicate 5% 3.6 3.5 3.0 2.2 3.1 84.87
Control 23.0 20.5 19.5 19 20.5 00.00
Mean 7.30 6.58 6.18 5.66 6.43 85.79
LSD at 5%: (P): 0.55 (T):0.55 (T'P): 1.09
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Fig. 1. Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on weight loss % of “ King Roby “grapes during
cold storage at (1+1 °C)) and 90- 95% RH during 2022 & 2023 seasons
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Fig. 2. Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on shattering % of “ King Roby “grapes during
cold storage at (11 °C) and 90- 95% RH during 2022 & 2023 seasons

Decay
sezson 1 cemson 2
g B.43
8
7 £.15
&
&7
2 2.1z sgg 389
4 3.3 ) 3. 315 3.23 3.z
3
2
1
0
Hlweek ME2weeks H3weeks Hiweeks

Fig. 3. Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on decay % of “ King Roby “grapes during cold
storage at (1+1 0C) and 90- 95% RH during 2022 & 2023 seasons
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Fig. 4. Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on total loss % of “ King Roby
“grapes during cold storage at (1+1 0C) and 90- 95% RH during 2022 & 2023 seasons
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Fig. 5. Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on TSS % of “ King Roby “grapes
during cold storage at (1+1 0C) and 90- 95% RH during 2022 & 2023 seasons
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Fig. 6 . Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on TA % of “ King Roby “grapes during cold
storage at (1£1 °C) and 90- 95% RH during 2022 & 2023 seasons
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Fig. 7. Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on TSS/acid ratio of “ King Roby “grapes during
cold storage at (1+1 0C) and 90- 95% RH during 2022 & 2023 seasons
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Fig. 8. Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on Total Anthocyanin( mg/100g FW) of “ King
Roby “grapes during cold storage at (1£1 °C) and 90- 95% RH during 2022 & 2023 seasons
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Fig. 9. Effect of Kaolin at 2&3% and Potassium Silicate at 4&5% on Vitamin C(mg/100ml) of “ King Roby “grapes
during cold storage at (1+1 °C) and 90- 95% RH during 2022 & 2023 seasons
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Picture 1. Fungal spores on the surface of berries after 4weeks of cold storage at (1+1 °C) and 90- 95% RH
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