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ABSTRACT

This study was carried out during 2014 and 2015 seasons to examine
the effect of spraying potassium silicate at 0.125 to 0.5% and/or selenium at
50 to 200 ppm on yield and berries quality of Superior grapevines grown in
sandy soil.

Berry setting, yield and both physical and chemical parameters of
quality were remarkably improved due to using potassium silicate at 0.125 to
0.5% and/or selenium at 50 to 200 ppm compared to the control treatment.
No considerable effect was observed on the investigated characteristics due to
increasing potassium silicate concentrations from 0.25 to 0.5% and selenium
from 100 to 200 ppm.

The best results with regard to yield and berries quality of Superior
grapevines grown under sandy soil conditions were observed due to treating
the vines three times with a mixture of potassium silicate at 0.25% and
selenium at 100 ppm.

Keywords: Silicon, Selenium, Superior grapevines, berry setting, yield and
berries quality.
INTRODUCTION
The beneficial effects of silicon and selenium on growth and vine nutritional
status surely reflected on improving berry setting, yield and berries quality in
different grapevine cvs.
Silicon is responsible for enhancing growth and salinity and drought tolerance, water
retention, photosynthesis, root development and different disorders (Rodrigues et
al., 2003; Melo et al., 2003; Lux et al., 2003; Ma, 2004 and Tabhir, et al., 2006).
Selenium was found by many authors to enhance the activities of enzymes
such as glutathione peroxidase, the tolerance of vines to abiotic and biotic stresses
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and the biosynthesis of carbohydrates and proteins. It also reduces reactive
oxygen species (ROS) and protects plant cells from aging and death (Seppanen et
al., 2003; Nowak-Barbara, 2008 and Jakovljevic et al., 2011).

Previous studies showed that silicon (Abd El-Hameed, 2012; Ibrahiem
and Al-Wasfy, 2014; El-Khawaga, 2014; Wassel et al., 2015; Nagy-Dina,
2016; Akl et al., 2016, Farahat, 2017 and Youssef, 2017) and selenium (Al-
Wasfy, 2014; Gad El-Kareem et al., 2014 and Uwakiem, 2015) had an
announced promotion on berry setting, yield and berries quality grown under
unsuitable environmental conditions.

The target of this study was examining the effect of single and combined
applications of silicon and selenium on berry setting, yield and berries quality of
Superior grapevines grown in sandy soil.

MATERIALS AND METHODS

This study (2" part) was carried out during 2014 and 2015 seasons on
sixty uniform in vigour 8-years old Superior grapevines. The selected vines are
grown in a private vineyard located at Gerga district, Souhag Governorate where
the texture of the soil is Sandy (Table 1). Soil analysis was done according to the
procedures that outlined by Piper (1950) and Black. (1965).

The selected vines are planted at 2 x 3 meters apart (700 vines/fed.). The chosen
vines were trained by cane pruning system leaving 72 eyes/ vine (six fruiting
canes X 10 eyes plus six renewal spurs / two eyes) using Gable supporting
method. Winter pruning was carried out at the first week of Jan. during both
seasons. Drip irrigation system was followed using well water containing 500
ppm salinity.

Table (1): Analysis of the tested soil

Constituent Values
Sand % 76.2
Silt % 12.1
Clay % 11.7
Texture Sandy
O.M. % 0.11
pH (1: 2.5 extract) 7.69
EC (1 :2.5 extract) (mmhos/cm/25°C) 1.01
CaCO3;% 3.00
Total N % 0.005
Available P (Olsen method , ppm) 1.1
Available K ( ammonium acetate , ppm) 31.0
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Common horticultural practices such as fertilization, twice hoeings, irrigation,
pinching and pest management were carried out as usual.

This study consisted from the following ten treatments:

1- Control vines (sprayed with water).

2- Spraying potassium silicate at 0.125% (1.25 g/l).

3- Spraying potassium silicate at 0.25% (2.5 g/l).

4- Spraying potassium silicate at 0.5% (5.0 g/l).

5- Spraying selenium at 50 ppm (50 g/l).

6- Spraying selenium at 100 ppm (100 mg/l).

7- Spraying selenium at 200 ppm (200 mg/l).

8- Spraying potassium-silicate at 0.125% + selenium at 50 ppm.

9- Spraying potassium-silicate at 0.25% + selenium at 100 ppm.

10- Spraying potassium-silicate at 0.5% + selenium at 200 ppm.

Each treatment was replicated three times, two vines per each. Both potassium
silicate (25% Si and 10% K) and selenium (100% Se) were sprayed three times at
growth start (1% week of Mar.), just after berry setting (last week of April) and
three weeks later (3™ week of May). Triton B as a wetting agent was added to all
spraying solutions at 0.05%. Spraying was done till runoff (1.2 L/ vine according
to the date of spraying).

Randomized complete block design (RCBD) was adopted for carrying out
statistical analysis of this study.

During both seasons, the following measurements were recorded:

1. Percentage of berry setting, yield/vine (kg.), number of clusters as well as
weight (g.), length and shoulder of clusters (cm)

2. Physical and chemical characteristics of the berries namely berry weight (g.),
longitudinal and equatorial (cm.), T.S.S.%, total sugars% and total acidity% (as g
tartaric acid/100 ml juice) (A.O.A.C, 2000).

Statistical analysis was done. Treatment means were compared using new L.S.D.
at 5% (Mead et al., 1993).

RESULTS AND DISCUSSION

1- Percentage of berry setting, yield and cluster aspects:

It is evident from the obtained data in Table (2) that treating Superior
grapevines three times with silicon and/or selenium significantly improved the
percentage of berry setting, yield expressed in weight and number of clusters/vine
as well as weight, length and shoulder of cluster relative to the check treatment.
There was a gradual promotion on these parameters with increasing
concentrations of potassium silicate and selenium. Increasing concentrations of
potassium silicate from 0.25 to 0.50% had no significant promotion on the
percentage of berry setting, yield, number of clusters/vine, weight, length and
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shoulder of cluster. Application of silicon was significantly preferable in improving
these measurements than using selenium. Combined applications significantly were
accompanied with improving these parameter relative to using each material alone.
From economical point of view, the best results with regard to berry setting, yield and
cluster aspects were obtained due to treating the vines three times with a medium
concentration of silicon (0.25%) and selenium (100 ppm). Under such promised
treatment, yield per vine reached 10.2 and 14.4 kg during both seasons, respectively.
The untreated vines produced yield per vine reached 8.2 and 7.8 kg during both
seasons, respectively. The percentage of increment of the yield/vine in the promised
treatment over the control treatment reached 24.4 and 84.6% during both seasons,
respectively. Similar trend was noticed during both seasons. Number of clusters/vine
in the first seasons was unsignificantly affected.

2- Percentage of shot berries:

It is revealed from the obtained data in Table (2) that single and combined
applications of silicon and selenium significantly reduced the percentage of shot
berries relative to the control treatment. The reduction was clearly associated with
increasing concentrations of silicon and selenium. Using silicon was significantly
superior to using selenium in reducing such undesirable phenomenon. Combined
applications of silicon and selenium was significantly favorable than using each one
alone in controlling shot berries. The lowest values of shot berries (4.5 & 4.4%) were
recorded on the cluster harvested from vines received three sprays of a mixture of
potassium silicate at 0.5% plus selenium at 200 ppm. The highest values of shot
berries (12.7 & 12.5%) were recorded on the clusters of the vines that untreated with
silicon and selenium. Similar trend was noticed during both seasons.

Table (2): Effect of single and combined applications of silicon and selenium on
the percentage of berry setting, yield, cluster aspects and percentages
of shot berries of Superior grapevines during 2014 and 2015 seasons.

Berry setting |No. of clusters Yield/vine (kg) Cluster weight | Cluster length Cluster Shot berries

Treatments % Ivine (9) (cm) shoulder (cm) %
2014 | 2015 | 2014 | 2015 | 2014 | 2015 2014 2015 | 2014 | 2015 | 2014 | 2015 [2014 | 2015
Control 11.1 | 108 | 24.0 | 23.0 8.2 7.8 340.0 | 341.0 | 175 17.7 | 127 125 |115]| 116

K-Silicate at 0.125% 14.7 | 150 | 240 | 29.0 9.0 10.9 | 375.0 | 376.5 | 19.0 19.2 [ 131] 129 | 8.0 7.9

K-Silicate at 0.250% 158 | 16.0 | 240 | 31.0 9.3 120 | 386.0 | 387.0 | 195 | 198 | 136 | 134 | 7.0 6.8

K-Silicate at 0.5% 16.0 | 16.1 | 240 | 310 9.3 12.0 | 387.0 | 387.0 | 19.6 199 137 135 | 69 6.7

Selenium (Se) at 50 ppm | 12.3 | 125 | 24.0 | 25.0 8.4 8.8 351.0 | 3525 | 180 | 18.0 |[121 | 119 |109 | 1038

Selenium at 100 ppm 134 | 136 | 25.0 | 27.0 9.1 9.8 362.0 | 363.0 | 184 | 185 |125| 123 | 9.8 9.7

Selenium at 200 ppm 135 | 13.7 | 25.0 | 27.0 9.1 9.8 363.0 | 363.3 | 185 186 | 126 | 124 | 94 9.3

K-Silicate at0.125%+ | 174 | 173 | 250 | 33.0 | 100 | 132 | 3980 | 4000 | 202 | 203 |142| 140 | 52 | 50

Se at 50 ppm

K-Silicate at 0.25%+ | 4g4 | 186 | 250 | 350 | 102 | 144 | 409.0 | 4100 | 207 | 208 | 146 | 144 | 46 | 45
Se at 100 ppm

K-Silicate at 0. 5%+ | 14, | 187 | 250 | 350 | 102 | 144 | 409.0 | 4109 | 208 | 20.9 | 147 | 145 | 45 | 44
Se at 200 ppm

New L.S.D. at 5% 10 | 09 | Ns | 20 | 07 | 10 | 100 | 99 | 04 | 03 |04 | 03 |04 | 03
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3- Physical and chemical characteristics of the berries:

Data in the Table (3) clearly show that supplying the vines with silicon
and/or selenium significantly was responsible for improving quality of the berries
in terms of increasing berry weight, longitudinal and equatorial, T.S.S.% and total
sugars % and reducing total acidity % relative to the control treatment. The
promotion on both physical and chemical characteristics was related to the
increase in concentrations of silicon and selenium. Negligible promotion on
quality of the berries was observed among the higher two concentrations of both
silicon and selenium. Using silicon was significantly preferable than using
selenium in this connection. Combined applications were significantly superior
than using each material alone in this respect. From economical point of view, the
best results with regard to quality of the berries were recorded on the vines that
received three sprays of a mixture of potassium silicate at 0.5% and selenium at
200 ppm. Low fruit quality indices were observed on untreated vine. These results
were true during both seasons.

Table (3): Effect of single and combined applications of silicon and selenium
on some physical and chemical characteristics of the berries of
Superior grapevines during 2014 and 2015 seasons.

Berry Berry equatorial Reducing sugars| Total acidity

Berry weight (g) T.5.5.%

Treatments longitudinal (cm) (cm) % %
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
Control 2.74 2.77 211 2.14 1.91 1.95 17.7 17.1 15.1 15.2 0.709 0.707

K-Silicate at 0.125% 3.03 3.07 2.32 2.31 2.07 212 19.3 18.5 16.5 16.6 0.629 | 0.630

K-Silicate at 0.250% 3.13 3.16 2.41 2.36 2.14 2.17 19.8 19.3 17.0 171 0.605 | 0.610

K-Silicate at 0.5% 3.14 3.18 2.42 2.37 2.15 2.18 19.9 19.4 17.1 17.2 0.603 | 0.609

Selenium (Se) at 50 ppm | 2.82 2.86 2.17 2.19 1.96 1.99 18.2 17.6 155 155 0.680 | 0.680

Selenium at 100 ppm 291 2.96 2.25 2.25 2.01 2.05 18.7 18.0 16.0 16.0 0.651 | 0.660

Selenium at 200 ppm 2.93 2.98 2.27 2.26 2.02 2.06 18.8 18.1 16.1 16.1 0.649 | 0.659

K-Silicate at 0.125%+ | 55, | 398 | 249 | 243 | 220 | 224 | 204 | 200 | 175 | 17.7 | o581 | 0585
Se at 50 ppm

K-Silicate at 0.25%+

331 3.33 2.56 2.50 2.25 2.30 20.8 20.5 18.0 18.2 0.561 | 0.565
Se at 100 ppm

K-Silicate at 0. 5%+ | 33, | 334 | 257 | 251 | 226 | 231 | 209 | 206 | 181 | 183 | 0559 | 0.564
Se at 200 ppm

New L.S.D. at 5% 0.06 0.05 0.05 0.04 0.04 0.03 0.04 0.03 0.03 0.04 0.016 | 0.018

B) DISCUSSION

The favorable effects of silicon on berry setting yield and berries quality
seem to originate from its positive action on enhancing the tolerance of plants to
biotic and abiotic stresses and drought tolerance. This is attributed to its essential
role in maintaining plant water balance, photosynthetic activity, erecting the
structure of xylem vessels. Previous studies explained these benefits to the
formation of silica cuticle double layers formed on leaf epidermal tissue. Silicon
also is responsible for water transport and root development as well as increasing
the tolerance of plants to producing mildew. The mechanical strength provided by
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silicon to the plant tissues increases their resistance to diseases and insects and in
responsible for reducing eth adverse effects of heavy metal toxicity (Lux et al.,
2003; Rodrigues et al., 2003; Ma, 2004 ; and Tahir et al., 2006).

The promoting effect of silicon on fruiting of Superior grapevines was
emphasized by the results of Abd El-Hameed (2012); Al-Wasfy (2014); El-
Khawaga (2014); Wassel et al (2015); Nagy-Dina (2016); Akl et al (2016) ,
Farahat, (2017) and Youssef, (2017).

The beneficial effects of selenium on fruiting of Superior grapevines
might be attributed to its positive action on enhancing the tolerance of the trees to
biotic and abiotic stresses and the biosynthesis of carbohydrates and proteins. It is
effective in reducing reactive oxygen species (ROS) since it considered as an
important antioxidant protects the plant cells from death. Thereby, it is
responsible for producing healthy trees able to produce more fruits (Nowak-
Barbara, 2008 and Jakovljevic et al., 2011). These results are in harmony with
those obtained by Ibrahiem and Al-Wasfy (2014); Gad El-Kareem et al (2014)
and Uwakiem (2015).

CONCLUSION

Carrying out three sprays of a mixture of potassium silicate at 0.25% and
selenium at 100 ppm gave the best results with regard to yield and berries quality
of Superior grapevines grown under sandy soil.
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