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ABSTRACT

The effect of plant protectants namely CaCO3 and Purshade each at 1.0 to 4.0 % on counteracting
the adverse effects of Sunburn on yield and quality of Crimson seedless grapevines was investigated
during 2009 and 2010 seasons. The vines received two sprays 30 days after berry setting and at 30 days
later. Results showed that spraying calcium carbonate or Purshade at 2.0 to 4.0 % effectively depressed
sunburned berries %, percentage of total acidy in the juice and improved yield, cluster weight, berry
weight, total soluble solids and total sugars comparing with non- application. The effect either in
redaction or promotion was associated with increasing protectant concentrations. Using calcium carbonate
was superior the application of Purshade in reducing sunburn and improving yield quantitively and
qualitatively. Meaningless effect was observed on all the investigated parameters with increasing
concentrations of CaCO3 and Purshade from 2.0 to 4.0 %. Carrying out two sprays of calcium carbonate
at 4.0 % (at one and two months after berry setting) to Crimson seedless grapevines grown under hot
climates in suggested for counteracting the adverse effects of sunburn on yield and fruit quality.

Key words: Crimson seedless grapevine, CaCO3 Purshade, sunburn, yield, colouration of berry and
quality.

Introduction 

Crimson seedless grapevine cv. is fast becoming the preferred red seedless grape in supermarkets
worldwide because of its exceptional shelf life. It has a very distinctive, sweet, juicy, flavour and
elongated, pale pink berries. It has a crisp, firm skin with a juicy pulp and high sugar content, with
half as glucose and half as fructose. Berries also contribute some dietary fiber and vitamin C and
contain adequate amounts of potassium and vitamin A (Passingham, 2004). The same author declared that
Crimson seedless grapevine cv. is a prime and popular grape cv. and it prunes with cane long pruning
system. The drawback of such grapevine cv. is uneven colouration of berries in cluster especially in
regions under higher temperature as well as its susceptibility to sun heat.

Growth, yield and fruit development of different fruit crops improved gradually with increasing
temperatures from 50 to 90 ْ F in any region. The vice versa was obtained when temperature was
reached above 95 ْ F, since fruit trees suffered from sunburn. Sunburn of fruit trees is considered a big
problem negatively affects photosynthesis and plant pigments as well as yield qualitatively and quantitively
(Willkins, 1969; Salisbury and Ross, 1969; Steward, 1969; Amon, 1972; Street and Helgiopik, 1977; Hale
and Crucutt, 1979; Devlin and Withdam, 1983 and Boyer, 1995).

Compounds containing calcium carbonate such as Purshade as well as those containing aluminum
silicates as sunscreen and kaolin form protective film that acts as a superior reflective particle barrier
to the harmful effects of solar radiation and water stress. Treating late in maturity season grapevines with
plant protectants during summer periods (warm periods) substantially assist in the reduction of sun
damage. Under such high sun intensity and temperature above 90 ْ F a great damage on all plant parts
especially clusters was happened (Fosket, 1994; Nakasone and Paul, 1998 and Chadha and Shikhamany,
1999). These compounds have been shown to:-
1- Increase marketable yield up to 30 % by reducing cullage and promoting the production of higher

yields.
2- Reduce sun damage (sunburn) by as much as 40 % as well as improve fruit quality with larger
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fruits and/ or better coloring.
3- Reduce all plant stresses by 20-60 % and in turn improve the plants use of available resources.
4- Reflect 90-98 % of harmful UV radiation without blocking photosynthetic light.
5- Keep plants 7 degrees F cooler by reflecting heat. This reduces stress on the plants and enables

basic physiological processes to continue in high temperature when they would normally shut down.
The previous benefits of anti sunburn compounds were cited by (Adam et al., 1984; Leopold and

Kriedermann, 1985; Seagle et al., 1995; Reiley and Shry, 1997; Bose et al., 2001; Roberts et al., 2002;
Skirvin, 2004; Radha and Mathew, 2007 and Peter, 2008).

In Middle Egypt conditions, which characterized with higher temperature during summer periods,
plantation of late in season maturity grapevine cv. Crimson seedless in sandy saline soil faces some
problems such as sunburn as well as water and salinity stresses. Uneven colouration of clusters is
considered another problem. These problems if left without solve effectively caused negative effects on
yield quantitively and qualtitively. Therefore, local and foreign marketing of such prime grapevine cv was
adversely affected. For solving these drawbacks, the idea of using plant protectants was raised.

Using anti- sunburn compounds containing calcium carbonate and Aluminum silicates for different
fruit trees growing under hot-dry climates effectively counteracted the adverse effects of high temperature
and UV radiation on yield and fruit quality (Attra, 1999; Kerns and Wright, 2000; Glenn et al., 2001
and 2002; Curry et al., 2004; Melgarejo et al., 2004 and Morsy et al., 2008).

The target of this study was examining the effect of plant protectants (anti solar as well as water
and salinity stresses) on counteracting the adverse effects of sunburn as well as unfavourable conditions
(water and salinity stresses) on colouration of berries, yield and quality of Crimson seedless grapes. 

Materials and methods

This study was carried out during 2009 and 2010 seasons on 42 uniform in vigour 8- years old
Crimson seedless grapevines in a private vineyard located at West Samalout, Minia Governorate where
the soil texture is sandy. Pruning was done at the second week of Jan. in both seasons using cane
pruning system with Gable shape supporting method leaving 84 eyes/ vines (6 fruiting canes × 12 eyes
+ 6 renewal spurs × 2 eyes). Vines are planted at 2 × 3 m. apart. Drip irrigation system was followed.
All the selected vines received the same horticultural practices that already applied in the vineyard except
those dealing with calcium compounds.

The present work included the following seven treatments from the control, CaCO3 and Purshade
(derived from CaCO3 and contains 
0.42 g Ca/l, 62.5 % CaCO3 by weight and 37.5 % inter ingredients by weight).
1- Control (untreated vines with Ca compounds)
2- Spraying calcium carbonate (CaCO3) at 1.0 %.
3- Spraying CaCO3 at 2.0 %.
4- Spraying CaCO3 at 4.0 %.
5- Spraying Purshade at 1.0 %.
6- Spraying Purshade at 2.0 %.
7- Spraying Purshade at 4.0 %.

Each treatment was replicated three times, two vines per each. Therefore, this experiment contained
42 Crimson seedless grapevines. Calcium carbonate and Purshade were sprayed twice at 30 days after
berry setting (middle of June) and at one month later (middle of July). Both compounds were shaken
well with water before using. Avoid contact with eyes, since both cause moderate eye and respiratory
system irritation and wash thoroughly with warm soap and water after handling and if irritation persists,
seek medical attention.

Completely randomized design was adopted. Temperatures for summer months (June – August) for
the investigated region were shown in Table (1). 

Harvesting date was recorded when the total soluble solids/ acid index reached 25/ 1 in the berries
of control treatment (last July). The yield per vine in terms of weight (kg) was recorded. Five clusters
were taken at random from the yield of each vine for measuring cluster weight (g). In addition, the
following physical and chemical characters were determined:-
1- Colouration % by dividing number of red berries by total number of berries per cluster.
2- Sunburned berries % by dividing number of sunburned berries by total number of berries per cluster.
3- Berry weight (g).
4- Total soluble solids %.
5- Total sugars % (A.O.A.C, 1995).
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6- Total acidity % (as g. of tartaric acid/ 100 g of juice, A.O.A.C, 1995).
All the obtained data were tabulated and statistically analyzed according to Snedecor and Cochran

(1967) using new L.S.D test at 5 % for made all comparison among different treatment means.

Table 1: Monthly temperature (F) for summer periods of the investigated area during 2009 and 2010 seasons.
Months 2009 2010

---------------------------------------------- ---------------------------------------------------------------
Min. Max. Min. Max.

June 92 97 95 98
July 100 105 102 107
August 104 110 110 118
Source: Mallawy Meteorological authority Station.

Results and discussion

Effect of Caco3 and Purshade on Yield and Cluster Weight:

It is evident from the data in Table (2) that foliar application of CaCO3 or Purshade (as a protectant
compound containing CaCO3) each at 1.0 to 4.0 % significantly was responsible for improving yield and
cluster weight comparing with the control treatment. The promotion on yield and cluster weight was
associated with increasing concentrations of CaCO3 and Purshade from 1.0 to 4.0 %. Increasing
concentration of each protectant from 2.0 to 4.0 % failed significantly to promote the yield and cluster
weight, therefore the recommended concentration was 2.0 %. Using CaCO3 was preferable than using
Purshade at the same concentrations in this connection. The minimum yields (7.8 and 8.2 kg/vine for
both seasons, respectively) were obtained on untreated Crimson seedless grapevines. Spraying the vines
twice after berry setting with CaCO3 at 4.0 % effectively produced an economic yield reached 11.6 and
11.9 kg/vine during both seasons, respectively. The increase achieved due to using such promised
treatment in relative to the control treatment reached 49.7 and 45.1 % in both seasons, respectively.
These results were true during both seasons.

The reduction of foliage temperature by using anti- sunburn compounds may improve net
photosynthesis through reducing daytime stomatal closure and daytime respiration (Glenn et al., 2001),
especially in hot dry climates, leading to better fruit retention and yield. The same results were
announced by Attra (1999).

The promoting effect of CaCO3 and Purshade on yield and cluster weight was supported by the
results of Kerns and Wright (2000), Glenn et al., (2001) and Morsy et al., (2008).

Effect of Caco3 and Purshade on the Percentage of Sunburned Berries:

Data in Table (2) and Figure (1) clearly show that sunburned berries % was significantly affected
by using CaCO3 or Purshade at different concentrations. Percentage of sunburned berries was significantly
reduced with using CaCO3 or Purshade at 1.0 to 4.0 comparing with non- application. There was a
gradual reduction on such undesirable phenomenon with increasing concentrations of each compound from
1.0 to 4.0 %. A slight and unsignificant reduction on such parameter was observed among the two
higher concentrations namely 2.0 and 4.0 % for each anti sunburn compounds.

Application of CaCO3 surpassed the use of Purshade in reducing sunburned berries %. Treating the
vines twice a year with CaCO3 at 4 % proved to be very effective in minimizing sunburned berries %
(5.1 and 4.1 %, respectively). Untreating the vines with CaCO3 or Purshade gave the maximum values
of sunburned berries % (20.5. and 22.3 %, in both seasons, respectively). This means that the promised
treatment reduced sunburned berries % by 76.6 and 82.1 % in relative to the check treatment in both
seasons, respectively. Similar results were obtained during 2009 and 2010 seasons.

Crimson Seedless grapevines treated with plant protectants and CaCO3 were less prone to sunburn
damage than untreated ones and this is due to reducing both fruit temperature and exposure to UV
radiation as Purshade and CaCO3 have been found to reflect UV radiation strongly (Glenn et al., 2002).
Melgarejo (2004) found that sunburn damage of pomegranate fruits was depressed from 21.9% in
untreated control to 9.4% in the kaolin treated fruits. This author attributed such effect to its positive
role in reducing fruit and leaf surface temperatures. Curry et al., (2004) reported tat anti sunburn
compounds effectively reduced solar radiation injury of apple trees. Attra (1999) also reported that
Purshade and other plant protectants protected fruits from all stresses by leaving a protective powdery
film on the surfaces of the fruits. These results are in harmony with those obtained by Melgarejo (2004)
and Morsy et al., (2008).
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Effect of CaCO3 and Purshade on Berries Colouration:

It is obvious from the data in Table (2) and Figure (1) that treating Crimson seedless grapevine
twice with CaCO3 or Purshade at 1.0 to 4.0 % significantly was followed by enhancing berries
colouration comparing with the control treatment. Berries colouration % was increased from 66.5% in
the untreated vines to 86.7% in vines treated with CaCO3 at 4 % in the first season and from 64.3%
in the untreated vines to 88.0 % in the treated vines with CaCO3 at 4.0 % in the second season.
Berries colouration % was gradually increased with increasing concentrations. Using CaCO3 was preferable
in hastening colouration % comparing with using Purshade. Spraying CaCO3 at 4.0 % gave the best
results with regard to colour intensity. Colouration was minimized in untreated vines. These results were
true during 2009 and 2010 seasons.

The beneficial effect of anti- sunburn compounds in lowering fruit and leaf temperatures and
facilitating photosynthesis process could result in encouraging plant pigments formation (Fosket, 1994) and
hastening colouring of fruits. These results are in concordance with those obtained by Kerns and Wright
(2002) and Morsy et al., (2008).

Effect of CaCO3 and Purshade on Physical and Chemical Characters of the Berries:

It is noticed from the data in Table (3) and Figures (2&3) that treating Crimson seedless grapevines
twice a year with CaCO3 or Purshade at 1.0 to 4.0 % significantly accompanied with improving quality
of the berries in terms of increasing berry weight, total soluble solids and total sugars % and decreasing
total acidity % rather than non-application. The stimulation was associated with increasing concentrations.
Increasing concentrations from 1.0 to 4.0 % had no measurable promotion on quality parameters. The
best results with regard to quality of the berries were recorded when the vines received CaCO3

comparing with using Purshade at the same concentrations. The promised treatment in this connection
was the application of CaCO3 at 2.0 %. Unfavourable effects on quality of the berries were noticed with
untreating the vines with such protectants. Similar trend was observed during both seasons.

The necessity of CaCO3 and Purshade for avoiding heat climates as well as lowering temperatures
of both leaves and fruits surely reflected in stimulating plant metabolism through enhancing photosynthesis
and formation of plant pigments in favour of enhancing quality of the berries. These results are in
concordance with those obtained by Glenn et al., (2002) and Morsy et al., (2008).

As a conclusion, for protecting Crimson seedless grapevines from sunburn as well as improving yield,
colouration of berries and quality of the berries, it is suggested to use CaCO3 or Purshade twice each
at 2.0%.

Fig. 1: Effect of calcium carbonate and purshade on the percentage of sunbumed berries and colouration
of Crimson seedless grapevines during 2009 and 2010 season.
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Fig. 2: Effect of calcium carbonate and purshade on the percentage of total soluble solids of the berries
of Crimson seedless grapevines during 2009 and 2010 season.

Fig. 3: Effect of calcium carbonate and purshade on the percentage of total acidity of the berries of
Crimson seedless grapevines during 2009 and 2010 season.

Table 2: Effect of calcium carbonate and Purshade as plant protectants against sunburn and different stresses on the percentage
of sunburned berries, yield (kg), cluster weight (g) and colouration % of Crimson seedless grapevines during 2009 and
2010 seasons.

Characters Sunburned berries (%) Yield/ vine (Kg) Cluster weight (g) Colouration (%)
------------------------------ -------------------------------- --------------------------- ---------------------------

Plant protectants 2009 2010 2009 2010 2009 2010 2009 2010
Control 20.5 22.3 7.8 8.2 360.5 367.8 66.5 64.3
Spraying CaCo3 at 1.0% 7.6 7 9.9 11 430 450 81 80.9
Spraying CaCo3 at 2.0% 5.1 4.1 11.6 11.9 460 469 86 87
Spraying CaCo3 at 4.0% 4.8 4 11.7 12 463 470 86.7 88
Spraying Purshade at 1.0% 17 16.2 8.8 9.1 380.5 400 70 71.3
Spraying Purshade at 2.0% 14.2 13.1 9.5 10.1 399.6 420 75 75.9
Spraying Purshade at 4.0% 14 13 9.6 10.2 401 424 76.2 76
New L.S.D at 5% 1.9 2.1 0.7 0.8 15.1 15.9 2.9 3.1
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Table 3: Effect of calcium carbonate and Purshade as plant protectant against sunburn and different stresses on some physical and
chemical characters of the berries of Crimson seedless grapevines during 2009 and 2010 seasons.

Characters Berry weight (g) T.S.S (%) Total sugars  (%) Total acidity (%)
------------------------------------ ------------------------------ ----------------------------- --------------------------- ----------------------------
Plant protectants 2009 2010 2009 2010 2009 2010 2009 2010
Control 2.41 2.55 18.2 18.5 16 16.2 0.727 0.739
Spraying CaCo3 at 1.0% 3.11 3.22 20.5 20.8 18 18.2 0.62 0.618
Spraying CaCo3 at 2.0% 3.31 3.45 21.3 21.5 18.6 18.9 0.594 0.59
Spraying CaCo3 at 4.0% 3.35 3.46 21.5 21.7 18.7 19.1 0.592 0.588
Spraying Purshade at 1.0% 2.61 2.75 19 19.2 16.5 16.7 0.7 0.71
Spraying Purshade at 2.0% 2.8 2.96 19.6 19.9 17.1 17.4 0.67 0.67
Spraying Purshade at 4.0% 2.84 2.98 19.7 20 17.2 17.5 0.666 0.669
New L.S.D at 5% 0.16 0.19 0.6 0.5 0.5 0.4 0.025 0.029
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