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ABSTRACT

The effects of spraying barley seed sprout and/ or potassium silicate each at 0.025 to 0.1% on fruiting of Red Globe
grapevines was examine during 2015 and 2016 seasons. The selected vines were sprayed three times with such two stimulants.
Barley seed sprout and potassium silicate each at 0.025 to 0.1% single and combined applications improved growth aspects, leaf
pigments, some nutrients, berry setting %, yield and fruit quality compared to the control treatment. Using combined applications
was superior to using each alone.The effect on these parameters depended on increasing concentrations. Spraying a mixture of
barley seed sprout and potassium silicate three times each at 0.05% improved yield and quality of Red Globe grapevines under

Minia conditions.
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INTRODUCTION

Under Minia region conditions, Poor yield of
Red Globe grapevines is considered a serious problem
facing grape growers. The main reasons for the yield
decline are unsuitable environmental conditions and
malnutrition. Recently, the application of silicon and
crop seed sprouts have been used for overcoming such
problems and amending the trees with essential organic
nutrients. Sprouting of seeds was accompanied by
enhancing essential amino acids, vitamins nutrients,
fatty acids, organic acids, antioxidants and natural
hormones in the sprouts (Camacho et al., 1992 and
Cairney, 2005).

Silicon is useful for counteracting the adverse effects

of biotic and abiotic stresses on fruit crops through
controlling water uptake as well as enhancing photosynthesis
and root development and reducing transpiration rate and
oxygen reactive species ( Epstein, 1990; Alvarez and
Datnoff, 2001 and Aziz ef al., 2002).
Treating fruit crops with potassium silicate was effective in
enhancing growth, yield and fruit quality (Gad El- Kareem,
2012; Ahmed ef al, (2013 a and 2013b) Abdelaal and Oraby
— Mona, 2013; Al- Wasfy, 2013; Al- Wasfy, 2014, El-
Khawaga, 2014; Gad El- Kareem et al., 2014 ; Ibrahim and
Al- Wasfy, 2014; Mohamed et al., 2015; Nagy-Dena, 2015,
Omar, 2015; Akl et al, 2015 ; Abd El- Wahab , 2015;
Mohamed, 2015 ; Noaman, 2015 and Samouni-Mona,
2017).

The results of Refaai (2014a and 2014b); El- Sayed-
Faten(2014); Mohamed (2014); Ahmed and Habasy- Randa
(2014); El- Khawaga and Mansour(2014) ; Ahmed and Gad
El- Kareem (2014) and Abd El- Rahman (2015) studied the
effects of using crop seed sprout extracts on various fruit
CTops.

This study aimed to study the effects of using barley
seed sprout extract and/ or potassium silicate at various
concentrations on fruiting of Red Globe grapevines.

MATERIALS AND METHODS

This study was excuted in 2015 and 2016
seasons on sixty uniform in vigour own rooted 12- year
old Red Globe grapevines grown in clay soil at Matay
district, Minia Governorate.The selected vines were
planted at 2.0 x 3.0 meters apart and trained with cardon
method using Gable supporting system. In the first week
of Jan winter pruning was conducted. in both seasons
leaving vine load namely 57 eyes (15 fruiting spurs x 3

eyes plus 6 replacement spurs x two eyes). Surface
irrigation system was followed. Soil analysis was done
according to Carter (1993)

Table 1. Soil analysis

Constituents Values Constituents Values
Particle size
distribution N% 0.19

Available P
Sand % 15 (Olsen method)  0.05

ppm

Available (
Silt % 18.5 ammonium 5.2

acetate )ppm

EDTA
Clay % 665 ~ oxtmactable 40,
micronutrients
(ppm)

Texture Clay Fe 8.75
pHCI: 2.5 7.88 Mn 520
extract)
O.M. % 1.65 Zn 1.90
CaCO3total % 1.82 Cu 4.17
Table 2. Analysis barley seed sprout.
Constituent (mg\/lfol;;e;. W) Constituent (mgX?]})';?W.)
Asparatic acid 2.1 Pyridoxine(B6) 1.9
Arginine 35 Vitamin E 0.61
Alanine 2.9 K 600
Glutamic acid 4.8 P 510
Isoleucin 2.0 Mg 281
Lysine 1.8 Ca 280
Methionen 2.1 Fe 181
Thiamin (B1) 2.5 Ze 150

Riboflavine (B2) 3.0

Except for those dealing with the present
treatments, The selected vines divided into ten different
treatments including the control as follow:

1- Control (spraying with water and Triton B).
Spraying barley seed sprout and potassium silicate
each at 0.025 to 0.1% single and combined as follow:
2- Barley seed sprout extract at 0.025%.

3- Barley seed sprout extract at 0.05%.

4- Barley seed sprout extract at 0.1%.

5- Potassium silicate at 0.025%.

6- Potassium silicate at 0.05%.

7- Potassium silicate at 0.1%.
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8-Barley seed sprout + Potassium silicate each at
0.025%

9-Barley seed sprout + Potassium silicate each at 0.05%

10- Barley seed sprout + Potassium silicate each at 0.1%

Each treatment was replicated three times, two
vines per each. Barley seed sprout was prepared by
sowing the seeds in open trays and left under shade
conditions for ten days, then the sprouts were picked,
homogenized with distilled water in an electric blender
for five minutes, then filtrated and kept under 4°C in the
refrigerator till use (Table2) . Barley seed sprout extract
and potassium silicate (25% Si + 10% K,0) were
sprayed three times at growth start (1* week of Mar.),
just after berry setting (2™ of Apr.) and at one month
later (2™ of May). Triton B as a wetting agent was
added to all solutions at 0.05 %. Spraying was done till
runoff. Randomized complete block design (RCBD)
was followed.
1-Measurements of vegetative growth characteristics:

All vegetative growth characters were measured
in the middle of July.
2-Average leaf area (cm?) and leaf pigments:

Twenty mature leaves per vine were picked form
those leaves opposite to basal clusters on each shoot and the
leaf area was estimated according to Ahmed and Morsy
(1999).

Measurements of some plant pigments (mg/ 100g F.W.)
according to Von-Wettstein, 1957 and Hiscox and
Isralstam, 1979).

3- Determination of some nutrients in the leaves:

The nutrients were measured in the petioles from the
same leaves taken for determining leaf pigments after drying
according to (Chapman and Pratt, 1975; Evenhuis and
Deward , 1980; Cottenie et al., 1982 ; Summer, 1985 and
Wilde ez al., 1985).

4- Measurements of berry set %:

Five clusters per each vine were caging in perforated
white paper bags before bloom. After setting of all berries in
each cluster, the bags were removed for counting:

No of berries/ cluster
Total no.of flower/ cluster

Berry set %= x100

5- Measurements of yield and berries characteristics:

1- Yield

Clusters were harvested when T.S.S/acid ratio in
the berries juice reached at least 25: 1 at the last week
of July in both seasons). The yield per vine was
recorded in terms of weight ( kg) and number of clusters
per vine. Then the average weight of cluster (g).and
clusters dimensions (length and shoulder in cm) were
determined.

2- Berries quality:

Five clusters randomly were taken from each
vine to determine the physical and chemical
characteristics:
1-Average berry weight (g.).
2-Average berry dimensions (length and diameter, in

cm)

3- Handy refractometer used to determine total soluble

solids Percentage.

4-Total Sugars Percentage in the juice by Land and

Eynon volumetric method as described in A.O.A.C.
(2000).

5- Total acidity % (as tartaric acid / 100 ml juice) by
titration against 0.1 NaOH using phenolphthaleins
indicator (A.O.A.C., 2000).

All the obtained data were tabulated and
analyzed according to Steel Torrie,( 1982). using New
LS.D. at 5 % for distinguishing the significance
differences between various treatments.

RESULTS AND DISCUSSION

1- Growth aspects:

Data in Tables (3, 4 & 5) showed that single and
combined applications of barley seed sprout extract and
potassium silicate each at 0.025 to 0.1% significantly
enhanced main shoot length, number of leaves/ shoot,
leaf area, leaf pigments and some nutrients in the leaves
compared to untreated vines. The promotion was
proportional to the increase in concentrations of barley
seed sprout extract and potassium silicate from 0.0 to
0.1%. Using barley seed sprout was significantly
superior to using potassium silicate in this respect.

Table 3. Effect of spraying barley seed sprout extract and potassium silicate on some growth aspects and leaf
pigments (mg / 100 g F.W.) of Red Globe grapevines during 2015 and 2016 seasons.

. No. of Chlorophyll a Chlorophyll b Total Total
Treatment i\e/[ ;l?hs?colg; leaves Le?cfnzg ca (mg/ 100 g (mg/ 100 g Chlorophylls carotenoids
g /shoot F.W.) F.W.) (mg/ 100 g F.W.) (mg/ 100 g F.W.)
2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016
I-control 953 960 199 200 1188 1209 61 59 19 19 80 78 20 19
f)'oggf,fyseedat 1019 102.6 240 24.1 1249 1270 80 79 34 34 114 113 35 37
3-Barley seed at 0.05%  103.3 104.0 25.5 25.6 127.0 129.0 89 88 40 40 129 128 40 42
4 Barleyseedat0.1% 103.7 1045 256 257 127.3 129.1 9.0 89 41 41 131 130 41 43
S'OI;‘;;:S‘“‘“S‘hcateat 97.0 97.8 209 21.0 1209 123. 66 65 24 24 90 89 25 26
O roassumsiiateat 989 997 220 222 1220 1246 72 73 3.0 29 102 102 31 33
7-Potassium silicate at0.1% 99.0 99.8 22.3 223 1223 1247 73 74 30 30 103 104 3.1 34
8-Bothat0.025% 1089 1103 28.0 29.0 130.0 1333 100 99 45 43 145 142 38 43
9- Both at 0.05% 1113 1124 299 309 133.0 1359 112 111 50 47 162 158 42 47
10- Both at 0.1% 1119 1125 300 31.0 1333 1361 113 113 50 48 163 161 43 5.1
New L.S.D. at 5% 11 1.1 08 09 10 11 04 04 03 03 05 04 03 03
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Using both materials together was significantly
more preferable in enhancing growth aspects than using
each alone, leaf pigments and nutrients. Increasing
concentrations of each material from 0.05to 0.1%

significantly enhanced these parameters.The vines that
received a mixture of barley seed sprout extract and
potassium silicate each at 0.1% gave the highest values .
while the untreated vines produced the lowest ones.

Table 4. Effect of spraying barley seed sprout extract and potassium silicate on some leaf nutrients of Red
Globe grapevines during 2015 and 2016 seasons.

Leaf N Leaf P Leaf K Leaf Mg Leaf Ca Leaf Zn Leaf Fe
Treatment % % % % % (ppm) (ppm)

2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016
1-control 157 155 0.14 013 125 123 051 047 2.66 259 510 51.7 489 500
3'&32{,}6”“‘” 1.85 1.89 025 025 149 151 0.67 070 297 3.00 58.0 589 57.8 589
. 0
S'Oliﬁ/ileyseedat 194 198 031 030 155 157 072 074 3.11 3.15 60.0 60.7 60.0 61.1
3'1]03/jrleyseedat 195 199 032 030 156 157 0.73 075 3.12 3.16 60.6 613 60.1 612
>- Potassiumssilicate | ¢ 1 51 017 016 132 135 056 057 275 2.80 533 540 519 53.0
at 0.025%
gt'g‘(’)tsa;:mm“hcate 1.74 179 021 022 140 143 0.60 061 2.89 292 550 558 53.6 54.7
Zt'g‘if;s““msmcate 175 1.80 022 023 141 144 061 062 287 293 553 560 54.0 55.0
8- Both at 0.025% 2.06 2.17 037 038 1.64 1.67 081 084 321 325 640 648 62.9 64.0
9-Bothat 0.05%  2.16 225 040 041 171 1.74 087 089 331 335 67.0 677 66.0 67.1
10-Bothat0.1%  2.18 226 041 042 172 176 088 090 332 336 674 679 663 67.2
NewL.SD.at5% 006 0.05 0.02 002 004 005 003 003 007 007 19 20 21 2.0

2- Berry setting %, yield and cluster characteristics:

Tables (5 & 6) cleared that application of barley
seed sprout extract and/ or potassium silicate each at
0.025 to 0.1% significantly improved berry setting %,
yield expressed in weight (kg.) and number of clusters/
vine and cluster weight and dimensions (height and
shoulder) relative to the check treatment.Increasing
concentrations of each material caused a gradual
promotion on these parameters. Using barley seed

sprout extract was significantly more preferable than
using potassium silicate. Combined applications were
significantly more favorable than using each material
alone.From an economic point of view, using barley
seed sprout extract at 0.05% plus potassium silicate at
the same concentrations gave the best yield/vine
(reached 34.0 & 40.2 kg) respectively while the control
vines gave (25.6 and 25.7 kg)/vine during 2015 and
2016 seasons, respectively.

Table 5. Effect of spraying barley seed sprout extract and potassium silicate on the leaf content of Mn and
Cu , berry setting %, yield as well as weight and length of clusters of Red Globe grapevines during

2015 and 2016 seasons.

Leaf Leaf C Berry No. of Cluster Yield Cluster
Treatment Mn ( m)u setting clusters / weight / vine length
(ppm) PP % vine ® (kg.) (cm)
2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016
1-control 511 53.0 1.1 1.1 100 102 32.0 32.0 801.0 803.0 256 257 188 19.0
é'oggﬁ}*’yseedat 589 60.8 23 24 120 122 33.0 380 900.0 905.0 29.7 344 250 265
. 0
3-Barley seed at 0.05% 61.3 63.2 2.7 2.8 12.6 129 33.0 380 931.0 936.0 30.7 356 269 285
4 Barleyseedat0.1% 614 633 2.8 29 127 129 33.0 380 933.0 938.0 308 356 27.0 28.6
5- Potassium
Slicotont 00050, 533 359 14 14 106 109 330 340 831.0 8360 274 284 208 223
6- Potassium 560 579 1.8 1.8 113 11.6 33.0 360 862.0 866.0 284 31.2 23.0 245
silicate at 0.05%
7- Potassium 563 580 1.9 1.9 114 11.7 33.0 360 864.0 870.0 285 31.3 233 246
silicate at 0.1%
8- Both at 0.025% 65.0 66.6 3.3 33 133 13.6 340 400 9640 971.0 32.8 388 289 30.9
9-Bothat0.05% 67.7 69.0 3.6 3.6 13.8 14.1 340 40.0 1000.0 1006.0 34.0 402 33.0 36.0
10-Bothat0.1%  67.8 69.4 3.7 3.7 13.9 142 340 40.0 1006.0 1010.0 342 404 33.6 363
NewL.SD.at5% 18 1.7 03 03 05 05 NS 20 250 247 15 18 1.1 1.1
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3- Berries quality:

Table (6) evident that single and combined
applications of barley seed sprout extract and potassium
silicate each at 0.025 to 0.1% was significantly effective
in improving physical, chemical characteristics and
quality of the berries compared to the control treatment.
The effect was related to increasing each material

significantly surpassed the application of potassium
silicate in enhancing quality of the berries. Combined
applications were significantly more favorable than
using each material alone. Treating the vines three times
with a mixture of barley seed sprout extract and
potassium silicate each at 0.1% gave the best results
from an economic point of view.

concentrations.

Using barley

seed

sprout extract

Table 6. Effect of spraying barley seed sprout extract and potassium silicate on cluster shoulder and some
physical and chemical characteristics of the berries of Red Globe grapevines during 2015 and 2016

seasons.
Cluster Be.rry Berry .Berry T.S.S. Total acidity Reducing
Treatment shoulder weight Length diameter o, o sugars
(cm) (g.) (cm) (cm.) ° ° %
2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 2015 2016
1-control 110 108 80 83 264 267 249 250 17.0 169 0680 0.677 13.0 12.9
3'&32{%”“‘“ 139 140 10.1 105 3.00 3.05 282 285 18.1 18.0 0.571 0.570 14.1 14.0
g'ogﬁ/zleyseedat 150 150 112 11.6 3.15 320 292 295 185 184 0.550 0.548 14.5 14.4
g'llf/:j‘rleyseedat 153 154 113 11.9 3.17 322 293 296 186 185 0.549 0.547 14.6 14.5
5- Potassium
ot at 00250, 119 120 86 9.0 275 280 259 262 173 172 0.659 0.657 134 133
6- Potassium 129 13.0 93 96 287 292 270 273 177 17.6 0.620 0.619 13.7 13.6
silicate at 0.05%
7- Potassium 130 13.1 94 97 288 293 272 274 17.8 17.7 0599 0.598 13.8 13.7
silicate at 0.1%
8-Both at 0.025% 17.0 17.3 14.0 13.6 3.41 346 3.06 3.10 19.0 189 0.521 0.520 15.0 14.9
9-Bothat 0.05%  18.0 184 149 152 3.55 3.60 3.15 320 193 192 0.501 0.500 153 15.2
10-Bothat 0.1%  18.1 18.5 150 153 3.57 3.62 3.16 321 194 193 0.500 0.500 154 153
NewLSD.at5% 07 08 05 05 008 0.10 007 008 03 03 020 0019 03 03
Discussion: REFERENCES

The positive action of silicon on enhancing the

tolerance of the vines to biotic and abiotic stresses,
photosynthesis and the biosynthesis of organic foods
(Epstein, 1999; Alvarez and Datnoff, 2001 and Aziz et al,
2002) could result in improving growth, yield and fruit
quality of Red Globe grapevines.
These results are in the sameline with those obtained by Al-
Wasfy (2014); El- Khawaga (2014); Gad El- Kareem
(2014); Mohamed et al.,, (2015); Nagy-Dena (2015); Omar
(2015) ; Mohamed (2015) ;Noaman (2015) and Samouni-
Mona(2017)

The higher content of barley seed sprout from amino

acids, vitamins, nutrients and hormones(Camacho et al,
1992 and Cairney, 2005) was favorable in enhancing growth
and fruiting of Red Globe grapevines.
The essential roles of barley seed sprout extract and
potassium silicon on berry setting, cluster weight and
number of clusters / vine were reflected on enhancing the
yield.

These results are in harmony with those obtained by
Refaai (2014a and 2014b); Mohamed (2014); El- Khawaga
and Mansour (2014) and Abd — El- Rahman (2015).

CONCLUSION

Carrying out three sprays of a mixture of barley
seed sprout extract and potassium silicate each at 0.05%
gave the best yield and quality of Red Globe grapevines
grown under Minia conditions.
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