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Abstract: During 2015 and 2016 seasons Crimson seedless grapevines were subjected to ethrel at 125-250 ppm, 
proton at 100 ppm, selenium at 25 ppm, potassium silicate at 0.1%, potassium silicate at 0.1% + selenium at 25 ppm, 
turmeric extract at 0.1%, garlic oil at 1.0 %, onion oil at 1.0, N at 25g/vine/year and boric acid at 0.025 %. Nitrogen 
was added at three unequal batches at growth start, just after berry setting and one month later. Ethrel and proton 
were sprayed once at veraison stage. Silicon, selenium, plant extracts and boron were sprayed three times at growth 
start, just after berry setting and veraison stage. The merit was improving berries colouration, yield and quality of 
berries. All growth aspects, leaf chemical components, yield and physical characteristics of the berries were 
unaffected by spraying ethrel and/or proton. Berries colouration % and chemical characteristics of the berries were 
positively affected by treating the clusters with ethrel and or proton. Growth aspects, leaf chemical components, 
yield, berries colouration % and berries quality were materially enhanced with using silicon and/or selenium, boric 
acid, plant extracts and N. The best results with regard to all parameters except berries colouration and chemical 
characteristics were obtained due to using silicon plus selenium. According to the obtained data, it is preferable to 
spray potassium silicate at 0.1% + selenium at 25 ppm three times at growth start, just after berry setting and at 
veraison stage for improving the yield of Crimson seedless grapevines. For improving quality of the berries, it is 
suggested to spray ethrel at 125 ppm+ proton at 50 ppm once at veraison stage.  
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Introduction: 

Uneven and poor berries colouration as well as 
the decline of the yield of Crimson seedless 
grapevines grown under sandy soil are serious 
problems facing marketing of such grapevine cv. 
Using untraditional methods such as adjustment of N 
levels, spraying boron, plant extracts, silicon, 
selenium, ethrel and proton were arised for 
overcoming these problems.  

Using ethrel (Amutha and Rajendra, 2001; 
Al-Maisary, 2002; Fawzi and Abd El-Moniem, 
2003; Lombar et al., 2004; Ahmad and Zargar 
2005; Omar and Girgis, 2005; El- Halaby, 2006 
and El- Sayed, 2007) and proton Gens et al., 2006; 
Amiri et al., 2010; Koyama et al., 2010; Bahar et 
al., (2012); Strydom et al., 2014 and Aly, 2017) 
was very effective in enhancing berries colouration, 
maturation and chemical characteristics of berries in 
various grapevine cvs. Plant extract (Irasema et al., 
2008; El- Helw- Hanna et al., 2011; Larissa et al., 
2013; Abdelaal and Aly, 2013; Gad El- Kareem 
and Abd El- Rahman, 2013; Melgarejo et al., 
2013; Abada, 2014; Uwakiem, 2014 and Ibrahiem 
2017), boron (El- Kady- Hanaa, 2011; Mohamed- 

Ebtesam 2012; Akl et al., 2014; Mohamed 2014 
and Abdelaal, et al., 2017), silicon (Abd El-
Hameed, 2012; Al-Wasfy, 2014; El-Khawaga, 
2014; Uwakiem, 2015; Wassel et al., 2015; Nagy-
Dina, 2016; and Farahat et al., 2017), selenium 
(Gad El-Kareem et al., 2014; Uwakiem, 2015 and 
Masoud, 2017) and low N (Abd El-Aziz, 2011; El-
Khafagy, 2013; Abd El- Kareem, 2014 and 
Ahmed et al., 2017) were responsible for promoting 
growth vine nutritional status, yield and fruit quality 
in different fruit crops.  

The present study aimed to throw some lights 
on the effect of foliar application of ethrel, proton, N, 
oils of garlic and onion, turmeric extract, boric acid, 
silicon and selenium on some growth aspects, vine 
nutritional status, berry setting %, yield, berries 
colouration % and berries quality of Crimson 
seedless grapevines growing under sandy soil. Also, 
the effect of these substances on solving the 
problems of inferior quality and uneven colouration 
of berries which reflected in facilitating the 
possibility of marketing such grapevine cv. to local 
and foreign markets also concerned. 
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Material and Methods 
This study was carried out during 2015 and 

2016 seasons on 36 uniform in vigour 5-years old 
Crimson seedless grapevines. The selected vines are 
grown in a private vineyard located at Awlad 
Gebreel Village, El-Hammam district, Marsa Matroh 
Governorate, where the texture of the soil is sandy 
(Table 1). Soil analysis was done according to the 
procedures that outlined by Piper (1950).  

The selected vines are planted at 2 x 3 meters 
apart (700 vines). The chosen vines were trained by 
cane pruning method leaving 92 eyes/ vine (12 
fruiting canes x 7 eyes plus 4 renewal spurs/ two 
eyes) using Baroon supporting system. Winter 
pruning was carried out at the first week of Jan. 
during both seasons. Drip irrigation system was 
followed using Nile water.  

 
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/25oC) 1.01 
CaCO3% 3.00 
Total N %  0.005 
Available P (Olsen method, ppm) 1.1 
Available K ( ammonium acetate, ppm) 31.0 

Except those dealing with the present 
treatments (application of ethrel, proton, N, oils of 
garlic and onion, turmeric extract, boric acid, silicon 
and selenium) the selected vines (36 vines) received 
the usual horticultural practices that are commonly 
applied in the vineyard such as twice hoeing's, 

irrigation, pinching and pest management were 
carried out as usual.  

This study consisted from the following twelve 
treatments:  

1- Control treatment. 
2- Spraying ethrel (48%) at 250 ppm. 
3- Spraying proton (10% ABA) at 100 ppm. 
4- Spraying ethrel at 125 ppm+ proton at 50 

ppm. 
5- Soil addition of nitrogen at 25g N/vine/year. 
6- Spraying potassium silicate at 0.1% (1g/l). 
7- Spraying selenium at 25 ppm (25mg/l). 
8- Spraying potassium silicate at 0.1% + 

selenium at 25 ppm.  
9- Spraying turmeric extract at 0.1%. 
10- Spraying garlic oil at 1%. 
11- Spraying onion oil at 1%. 
12- Spraying boric acid at 0.025%. 
 Each treatment was replicated three times, one 

vine per each. The total vines selected for achieving 
of this experiment were 36 vines. Ethrel and proton 
were sprayed once at veraison stage (when 5 % of 
berries were coloured in 50% of number of clusters) 
(last week of August). Nitrogen was added via soil at 
three unequal patches as 40% at growth start (middle 
of April), 40% just after berry setting (last week of 
June) and 20% at one month later (last week of July). 
Plant extracts (oils of garlic and onion and turmeric 
extract), potassium silicate (25% Si+ 10% K2O), 
selenium (100%) and boric acid (17%B) were 
sprayed three times at growth start (middle of April), 
just after berry setting (last week of June) and at 
veraison stage (last week of August). Triton B as a 
wetting agent at 0.05% was added to all spraying 
solutions and spraying was done till runoff. 
Chemical composition of two oils namely garlic 
and onion as well as turmeric extract are shown 
in Tables (2 to 4). 

 
Table (2): Chemical composition of garlic oils (according to Mnayer et al., 2014) 

Compounds Values (mg/100g D.W) 
Dipropyl disulfide 0.25 
Diallyl disulfide 37.90 
Dimethyl trisulfide 0.33 
Dimethyl thiophene a 0.08 
Allyl methyl disulfide 3.69 
Methyl propyl disulfide 0.25 
Methyl 1-propenyl disulfide a 0.46 
Allyl propyl sulfide 0.09 
Bis-(1-propenyl)-sulfide a 0.08 
Diallyl sulfide 6.59 
Dimethyl disulfide 0.15 
Allyl methyl teterosulfide 1.07 
Allyl propyl trisulfide 0.23 
Dially trisulfide 28.06 
Eugenal  0.23 
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Table (3): Chemical composition of onion oil (Mnayer et al., 2014) 
Compounds Values (mg/100g D.W) 
1-Propenyl propyl disulfide a 7.26 
Methyl propyl trisulfide 5.2 
Menthone 0.34 
Methyl propyl trisulfide 0.47 
Dimethyl tetrasulfide 0.15 
Dipropyl trisulfide 17.10 
Eugenol 3.07 
2-Methyl-3,4-dithiaheptane 6.48 
Dipropyl tetrasulfide 0.55 
Dipropyl disulfide 30.92 
Allyl propyl sulfide 0.42 
Dimethy trisulfide 0.30 

 
Table (4): Chemical composition of Turmeric (according to Shiyou et al., 2011) 

Compounds Values 
β- Bisabolene % 1.3 
1.8-Cineol % 2.4 
p-Cymene % 3.0 
p-Cymen-8-ol % 0.3 
Tr-Curcumin% 6.3 
Curlone % 10.6 
Dehydrocurcumin % 2.2 
Myrcene 0.1 
α-Phellandrene % 0.1 
β- Phellandrene % Tr 
α- Pinene % 0.1 
β -Pinene% Tr 
Terpinolene % 0.3 
Tr-Turmerone % 31.1 
Turmerone % 10.0 
Ascorbic acid (mg) 50.0 
ASH (g) 6.8 
Calcium (g) 0.2 
Carbohydrate (g) 69.9 
Fat (g) 8.9 
Food energy (k Cal) 390.0 
Iron (g) 47.5 
Niacin (mg) 4.8 
Potassium (mg) 200.0 
Phosphorus (mg) 260.0 
Protein (g)  8.5 
Riboflavin (mg) 0.19 
Sodium (mg) 30.0 
Thiamine (mg) 0.09 
Water (g) 6.0 

 
Randomized complete block design (RCBD) 

was adopted for carrying out statistical analysis of 
this study (Rao, 2007). 
During both seasons, the following measurements 
were recorded: 

1. Vegetative growth characteristics namely 
leaf area (cm2) (Ahmed and Morsy, 1999), wood 
ripening coefficient (Bourad, 1966), pruning wood 
weight (kg.) and cane thickness (cm). 

2. Leaf pigments namely chlorophylls a & b, 
total chlorophylls, total carotenoids (mg/ 100 g 
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F.W.), (Hiscox and Isralastam, 1979 and Von- 
Wettstein, 1957). 

3. Leaf chemical components namely N, P, K 
and Mg (as %), (Peach and Tracy, 1968; Evenhuis 
and Deward, 1980; Cottenie et al, 1982 and 
Summer, 1985). 

4. Percentage of berry setting, harvesting date 
and yield expressed in weight (Kg) and number of 
clusters/ vine. 

5. Weight (g), length and shoulder (cm) of 
cluster. 

6. Percentage of berries colouration. 
7. Physical characteristics of the berries 

namely weight (g) and dimensions (longitudinal and 
equatorial) (cm),  

8. Chemical characteristics of the berries 
namely T.S.S. %, total acidity % (as g tartaric 
acid/100 ml juice) (A.O.A.C, 2000), T.S.S/acid, 
reducing sugars % (Lane and Eynon, 1965) and 
total anthocyanins in the berries (mg/ 100 g F.W.) 
(Fulcki and Francis, 1968). 

Statistical analysis was done using new L.S.D. 
at 5% (Snedecor and Cohran, 1990 and Mead et 
al., 1993). 

 
Results and Discussion: 
1- Vegetative growth characteristics: 

It is clear from the obtained data in Table (5) 
that treating the vines with ethrel at 250 ppm, proton 
at 100 ppm and ethrel at 125 ppm + proton at 50 ppm 
had no significant effect on the four growth 
parameters namely leaf area, wood ripening 
coefficient, cane thickness and pruning wood weight/ 
vine compared to the control treatment. However, 
these growth aspects were significantly enhanced 
due to supplying the vines with potassium silicate 
(Si) at 0.1% + Selenium (Se) at 25 ppm, Si, boric 
acid (B) at 0.025%, Se, garlic oil at 1.0%, onion oil 
at 1%, turmeric extract at 0.1 % and nitrogen (N) at 
25 g/vine/year relative to the control treatment as 
well as ethrel and proton. Significant differences on 
these growth characteristics were observed among 
the eight treatments. Using Si + Se, Si, B, Se, garlic 
oil, onion oil, turmeric extract and N, in descending 
order had an obvious stimulation on these growth 
traits. Using Se+ Si was significantly superior than 
using B in enhancing these growth aspects. Using 
garlic oil significantly surpassed the application of 
onion oil and turmeric extract in this respect. Using 
Si was significantly favourable than using Se in 
enhancing these growth aspects. The maximum 
values of leaf area (1.21 & 122.7 cm2), wood 
ripening coefficient (0.98 & 0.96), cane thickness 
(1.68 & 1.68 cm) and pruning wood weight (2.92 & 
2.80 kg/vine) were recorded on the vines that 
received three sprays of potassium silicate at 0.1 % 

plus selenium at 25 ppm during both seasons 
respectively. Using Si alone ranked the second 
position in this respect. Using N at 25 g/vine/year 
occupied the last position. The untreated vines 
produced the minimum values. These results were 
true during both seasons.  
2- Leaf chemical composition: 

It is noticed from the obtained data in Tables (6 
& 7) that chlorophylls a & b, total chlorophylls, total 
carotenoids, N, P, K and Mg in the leaves of 
Crimson seedless grapevines were unaffected 
significantly by ethrel and proton treatments. 
Supplying the vines with Si+ Se, Si, B, Se, garlic oil, 
onion oil, turmeric extract and nitrogen (N) was 
significantly promoted these leaf component's 
relative to the control treatment as well as ethrel and 
proton treatments. Using Si+ Se was significantly 
superior than using each alone in enhancing these 
chemical components. Using Si+ Se, Si and Se 
significantly increased these chemical components 
than using plant extracts. These chemical 
components were significantly enhanced due to 
using B than using plant extracts. Using N alone 
gave the minimum values than using Si and Se 
treatments as well as plant extracts. Garlic oil was 
favourable than using onion oil and turmeric extract. 
The application of turmeric extract occupied the last 
position in this respect among the three plant 
extracts. Significant differences were observed on 
these leaf components among B, N, Si, Se and plant 
extract treatments. These sprays of a mixture of Si 
and Se gave the maximum values of chlorophyll a 
(4.14 & 4.03 mg/1g FW), chlorophyll b (1.80 & 
1.72 mg/1g FW), total chlorophylls (5.94 & 5.75 
mg/1g FW), total carotenoids (1.60 & 1.61 mg/1g 
FW), N (2.43 & 2.39 %), P (0.231 & 0.240 %), K 
(1.80 & 1.78 %) and Mg (0.98 & 0.96 %) during 
the two seasons, respectively. Untreated vines 
produced the minimum values. These results were 
true during both seasons. 
3- Percentage of berry setting and yield/vine: 

It can be stated from the obtained data in Table 
(8) that berry setting % and yield expressed in 
weight and number of clusters/vine were unaffected 
significantly by ethrel and proton treatments. 
Treating the vines three times with Si+ Se, Si, B, Se, 
plant extracts (oils of garlic and onion and turmeric 
extract) and nitrogen (N) significantly was followed 
by improving berry setting% and yield/vine. The 
promotion was significantly related to the application 
of Si+ Se, Si, B, Se, garlic oil, onion oil, turmeric 
extract and N, in descending order. Using Se+ Si or 
Si was significantly superior than using B, plant 
extracts and N in this connection. Using Si+ Se was 
significantly preferable than using each alone in this 
respect Using Si+ Se, Si, Se and B were significantly 
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favourable than using plant extracts. The promotive 
effect on berry setting % and yield was attributed to 
using Si+ Se, Si, B, Se, garlic oil, onion oil, turmeric 
extract and N, in descending order. The best plant 
extracts in enhancing berry set and yield were garlic 
oil, onion oil and turmeric extract, in descending 
order. The maximum values of berry setting (15.7 & 
15.5%) and yield expressed in weight (10.4 & 16.2 
kg) were recorded on the vines that treated with both 
Si and Se together. The untreated vines produced 7.9 
kg/ vine during both seasons. The percentage of 
increment on the yield due to using the previous 
promised treatment over the check treatment reached 
31.6 & 105.1% during both season, respectively. 
Number of clusters/ vine in the first season of study 
was significantly unaffected by the present 
treatments. Similar trend was observed during both 
seasons.  
4- Harvesting date:  

From the obtained data in Table (8) date of 
harvesting of Crimson seedless grapevines was 
ranked from 3 to 27 Sept in the first season and from 
6 Sept. to 3 Oct. in the second one. Great hastening 
on harvesting date was observed in the eleven 
investigated treatments compared to the control 
treatment. Treating the vines once with ethrel at 250 
ppm, proton at 100 ppm or ethrel at 125 ppm+ 
proton at 50 ppm resulted in an obvious 
advancement in harvesting date allover all Si, Se, B, 
N and plant extracts treatment. The best treatment in 
advancing harvesting date was the application of 
ethrel at 125 ppm+ proton at 50 ppm, followed by 
ethrel at 250 ppm and using proton at 100 ppm 
occupied the last position among these treatments. 
Most B, Si, Se and plant extract treatments reached 
harvesting date nearly at the same date. The delay in 
harvesting was noticed in the vines treated with N 
and turmeric extract. Date of harvesting of the vines 
exposed to ethrel+ proton was 3 and 6 Sept. during 
2015 and 2016 seasons, respectively. Vines 
subjected to ethrel alone at 250 ppm harvested on 10 
and 14 Sept. during both seasons, respectively. 
Proton treatment vines harvested on 14 and 18 Sept. 
during 2014 and 2015 seasons, respectively. 
Harvesting date of N treated vines was 25 and 28 
Sept. during both seasons, respectively. Vines treated 
with turmeric extract harvested on 25 and 27 Sept. 
during 2015 and 2016 seasons, respectively. The 
untreated vines harvested on 27 Sept. and 3 Oct. 
during both seasons, respectively. Vines treated with 
ethrel+ proton harvested earlier than the control 
vines with 24 and 27 days during both seasons, 
respectively. The same trend was noticed during both 
seasons. 
5- Cluster weight and dimensions: 

It is evident from the obtained data in Table (9) 
that weight, length and shoulder of cluster were 
unaffected significantly by using ethrel and/or proton 
relative to the control treatment. A significant 
promotion of these parameters was observed due to 
supplying the vines with Si+ Se, Si, B, Se, garlic oil, 
onion oil, turmeric extract and nitrogen (N) relative 
to the check treatment. The promotion effect of these 
treatments on clusters characteristics was 
significantly related to the application of Si+ Se, Si, 
B, Se, garlic oil, onion oil, turmeric extract and N, in 
descending order. Using Se+ Si and Si was 
significantly favourable than using plant extracts and 
B. Using B significantly was preferable than using 
plant extracts in this connection. Garlic oil was 
significantly superior than using onion oil. Turmeric 
extract ranked the last position among the three plant 
extracts. The maximum values of weight (430 & 
451g), length (15.67 & 15.78 cm) and shoulder (9.80 
& 9.92 cm) of cluster were noticed on the vines that 
treated with Si+ Se during both season, respectively. 
The lowest values were recorded in untreated vines. 
Similar trend was observed during both seasons. 
6- Percentage of berries colouration  

It is obvious from the obtained data in Table 
(9) that berries colouration % was significantly 
varied among the twelve treatments. It was ranged 
70% in the control to 90% in the vines treated with 
ethrel+ proton in the first season and from 69.9% in 
the untreated vines to 90.9% in the vines exposed to 
ethrel+ proton in the second season. All treatments 
significantly hastened berries colouration % above 
the control treatment. The best treatments were the 
application of ethrel+ proton, ethrel, proton, Si+ Se, 
Si, B, Se, garlic oil, onion oil, turmeric extract and 
N, in descending order. Using Se+ Si and Si was 
significantly preferable than using B and plant 
extracts in enhancing berries colouration. Using N 
gave 71.0 & 70.9 berries colouration % during both 
seasons, respectively. The pest plant extracts were 
oils of garlic and onion and turmeric extract, 
respectively. The maximum berries colouration (90.0 
& 90.9%) was recorded on the vines that exposed to 
ethrel at 125 ppm+ proton at 50 ppm during both 
season, respectively. The lowest values (70.0 & 
69.9%) were recorded on the vines that did not 
receive any treatment (control). Percentages of 
berries colouration in the vines exposed to ethrel at 
250 ppm were 85.9 & 86.0 % during 2015 and 2016 
seasons, respectively. These results were true during 
both seasons. 
7- Physical characteristics of the berries  

It is clear from the obtained data in Table (10) 
that berry weight and dimensions were unaffected 
significantly with using ethrel and/or proton relative 
to the control treatment. Using Si+ Se, Si, B, Se, 
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garlic oil, onion oil, turmeric extract and nitrogen 
(N) had significant effect on weight, longitudinal and 
equatorial of berry relative to the check treatment. 
The promotion was significantly associated with 
using Si+ Se, Si, B, Se, garlic oil, onion oil, turmeric 
extract and N, in descending order. Using Si and/or 
Se was significantly superior than using plant 
extracts in improving such physical characteristics. 
Using B surpassed the application of plant extracts in 
this connection. The best results were obtained due 
to treating the vines with Si+ Se. The lowest values 
were recorded on untreated vines. Similar trend was 
observed during both seasons. 
8- Chemical characteristics of the berries  

It is clear from the obtained data in Tables (10 
& 11) that using ethrel and/or proton Si and/or Se, 
oils of garlic and onion, turmeric extract, B and 
nitrogen (N) significantly was very effective in 
enhancing T.S.S%, reducing sugars%, T.S.S/acid 

and total anthocyanins and reducing total acidity% 
relative to the check treatment. 

The promotion on chemical characteristics was 
significantly associated with using ethrel+ proton, 
ethrel, proton, Si+ Se, Si, B, Se, garlic oil, onion oil, 
turmeric extract and N, in descending order. Using 
ethrel and/or proton was significantly preferable than 
using plant extracts, Si and/or Se, B and N in 
improving chemical characteristics. Using B 
significantly was superior than using plant extracts in 
this connection. Using Si and/or Se significantly 
enhanced chemical characteristics than using B. The 
maximum values of T.S.S. (23.6 & 23.8), reducing 
sugars (22.11 & 22.20), T.S.S (49.2 & 50.5) and total 
anthocyanins (44.0 & 44.9 mg/100 g/FW) and the 
lowest total acidity was recorded on the vines that 
received ethrel at 125 pm+ proton at 50 ppm during 
both seasons, respectively. Unfavourable effects on 
chemical characteristics were recorded on untreated 
vines. These results were true during both seasons. 

 
Table (5): Effect of ethrel, proton, N, potassium silicate, selenium and some plant extracts on some vegetative growth 
aspects of Crimson seedless grapevines during 2015 and 2016 seasons  

Treatments 
Leaf area (cm2) Wood ripening coefficient  Cane thickness (cm) Pruning wood weight / vine (kg.) 

2015 2016 2015 2016 2015 2016 2015 2016 

Control 103.1 104.0 0.69 0.67 0.89 0.83 1.91 1.87 
Ethrel at 250 ppm 103.2 104.5 0.70 0.68 0.90 0.84 1.91 1.88 
Proton at 100 ppm 103.2 104.7 0.70 0.68 0.89 0.84 1.91 1.89 
Ethrel at 125 ppm+ Proton at 50 ppm 103.3 105.0 0.70 0.68 0.90 0.84 1.91 1.89 
N at 25 g/vine/year 105.0 106.6 0.76 0.74 1.00 0.96 2.03 1.99 
K- silicate at 0.1 % 118.9 120.5 0.97 0.95 1.59 1.53 2.82 2.66 
Selenium at 25 ppm 113.1 115.1 0.94 0.92 1.41 1.35 2.47 2.41 
K-silicate at 0.1 %+ Selenium at 25 
ppm  

121.1 122.7 0.98 0.96 1.68 1.62 2.92 2.80 

Turmeric extract at 0.1 %. 109.3 109.0 0.82 0.80 1.10 1.04 2.14 2.09 
Garlic oil at 1 % 112.0 113.7 0.89 0.85 1.30 1.24 2.36 2.29 
Onion oil at 1 % 110.0 111.6 0.88 0.85 1.20 1.14 2.25 2.19 
Boric acid at 0.025 % 115.0 116.6 0.96 0.94 1.50 1.46 2.64 2.52 

New L.S.D. at 5%  1.1 1.4 0.05 0.06 0.09 0.10 0.10 0.10 

Table (6): Effect of ethrel, proton, N, potassium silicate, selenium and some plant extracts on some leaf pigments (mg/1g 
F.W) of Crimson seedless grapevines during 2015 and 2016 seasons  

Treatments 

Chlorophyll a 
(mg/1g F.W.) 

Chlorophyll b 
(mg/1g F.W.) 

Total chlorophylls  
(mg/1g F.W.) 

Total carotenoids 
(mg/1g F.W.) 

2015 2016 2015 2016 2015 2016 2015 2016 

Control 3.11 3.00 1.12 1.05 4.23 4.05 1.00 1.01 
Ethrel at 250 ppm 3.13 3.02 1.12 1.05 4.25 4.07 1.00 1.00 
Proton at 100 ppm 3.14 3.02 1.12 1.05 4.26 4.07 0.99 1.00 
Ethrel at 125 ppm+ Proton at 50 ppm 3.15 3.02 1.12 1.05 4.27 4.07 0.99 1.00 
N at 25 g/vine/year 3.24 3.13 1.20 1.12 4.44 4.25 1.05 1.06 
K- silicate at 0.1 % 4.00 3.89 1.69 1.62 5.69 5.51 1.51 1.52 
Selenium at 25 ppm 3.74 3.63 1.53 1.47 5.27 5.10 1.33 1.34 
K-silicate at 0.1 %+ Selenium at 25 ppm  4.14 4.03 1.80 1.72 5.94 5.75 1.60 1.61 
Turmeric extract at 0.1 %. 3.31 3.20 1.26 1.18 4.57 4.38 1.10 1.11 
Garlic oil at 1 % 3.53 3.42 1.41 1.34 4.94 4.76 1.25 1.26 
Onion oil at 1 % 3.43 3.32 1.33 1.26 4.76 4.58 1.17 1.18 
Boric acid at 0.025 % 3.84 3.73 1.60 1.53 5.44 5.26 1.41 1.41 

New L.S.D. at 5%  0.06 0.08 0.05 0.04 0.06 0.07 0.04 0.04 
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Table (7): Effect of ethrel, proton, N, potassium silicate, selenium and some plant extracts on percentages of N, P, K and Mg in 
the leaves of Crimson seedless grapevines during 2015 and 2016 seasons  

Treatments 
Leaf N% Leaf P% Leaf K% Leaf Mg% 

2015 2016 2015 2016 2015 2016 2015 2016 

Control 1.61 1.57 0.141 0.150 1.11 1.09 0.57 0.55 
Ethrel at 250 ppm 1.60 1.59 0.142 0.150 1.12 1.10 0.58 0.55 
Proton at 100 ppm 1.60 1.59 0.143 0.150 1.12 1.10 0.59 0.55 
Ethrel at 125 ppm+ Proton at 50 ppm 1.60 1.60 0.143 0.150 1.13 1.10 0.60 0.55 
N at 25 g/vine/year 1.70 1.66 0.151 0.160 1.17 1.17 0.62 0.60 
K- silicate at 0.1 % 2.33 2.29 0.221 0.230 1.71 1.69 0.95 0.93 
Selenium at 25 ppm 2.11 2.07 0.201 0.210 1.51 1.49 0.85 0.83 
K-silicate at 0.1 %+ Selenium at 25 ppm  2.43 2.39 0.231 0.240 1.80 1.78 0.98 0.96 
Turmeric extract at 0.1 %. 1.77 1.73 0.161 0.170 1.25 1.23 0.67 0.65 
Garlic oil at 1 % 1.99 1.95 0.191 0.200 1.41 1.39 0.80 0.78 
Onion oil at 1 % 1.90 1.86 0.171 0.180 1.31 1.31 0.75 0.73 
Boric acid at 0.025 % 2.22 2.18 0.211 0.220 1.61 1.61 0.92 0.89 

New L.S.D. at 5%  0.06 0.05 0.006 0.008 0.04 0.05 0.03 0.04 

 
Table (8): Effect of ethrel, proton, N, potassium silicate, selenium and some plant extracts on the percentage of berry setting, 
yield and date of harvesting of Crimson seedless grapevines during 2015 and 2016 seasons  

Treatments 

Berry setting  
% 

No. of clusters/vine 
Yield/vine  
(kg) 

Date of harvesting 

2015 2016 2015 2016 2015 2016 2015 2016 

Control 8.1 7.9 22.0 22.0 7.9 7.9 27 Sep. 3Oct. 
Ethrel at 250 ppm 8.0 7.7 22.0 22.0 7.8 7.9 10 Sep. 14 Sep. 
Proton at 100 ppm 8.0 7.7 22.0 22.0 7.8 7.9 14 Sep. 18 Sep. 
Ethrel at 125 ppm+ Proton at 50 ppm 8.0 7.7 22.0 22.0 7.9 7.9 3 Sep. 6 Sep. 
N at 25 g/vine/year 8.9 8.5 22.0 24.0 8.2 8.9 25 Sep. 28 Sep. 
K- silicate at 0.1 % 15.0 13.9 23.0 35.0 10.0 15.3 21 Sep. 24 Sep. 
Selenium at 25 ppm 13.1 10.9 23.0 32.0 9.6 13.3 21 Sep. 22 Sep. 
K-silicate at 0.1 %+ Selenium at 25 ppm  15.7 15.5 23.0 36.0 10.4 16.2 20 Sep. 23 Sep. 
Turmeric extract at 0.1 %. 9.9 9.3 23.0 26.0 8.2 10.0 25 Sep. 27 Sep. 
Garlic oil at 1 % 11.9 10.7 23.0 30.0 9.3 12.2 21 Sep. 23 Sep. 
Onion oil at 1 % 10.9 10.0 23.0 28.0 9.1 11.0 23 Sep. 25 Sep. 
Boric acid at 0.025 % 13.9 12.3 23.0 34.0 9.8 14.5 20 Sep. 22 Sep. 

New L.S.D. at 5%  0.6 0.5 NS 2.0     

 
Table (9): Effect of ethrel, proton, N, potassium silicate, selenium and some plant extracts on averages cluster weight and 
dimensions and berries colouration of Crimson seedless grapevines during 2015 and 2016 seasons.  

Treatments 
Av. Cluster weight (g) Av. Cluster length (cm) Av. Cluster shoulder (cm) Berries colouration % 

2015 2016 2015 2016 2015 2016 2015 2016 

Control 357.1 360.0 14.71 14.80 9.11 9.20 70.0 69.9 
Ethrel at 250 ppm 356.0 358.0 14.69 14.78 9.09 9.18 85.9 86.0 
Proton at 100 ppm 356.0 358.0 14.68 14.77 9.07 9.16 83.3 84.0 
Ethrel at 125 ppm+ Proton at 50 
ppm 

357.0 358.0 14.68 14.76 9.08 9.17 90.0 90.9 

N at 25 g/vine/year 371.0 371.9 14.80 14.89 9.18 9.30 71.0 70.9 
K- silicate at 0.1 % 436.5 437.0 15.52 15.62 9.71 9.83 80.0 79.8 
Selenium at 25 ppm 416.0 417.0 15.25 15.35 9.50 9.62 78.0 77.7 
K-silicate at 0.1 %+ Selenium at 
25 ppm  

430.0 451.0 15.67 15.78 9.80 9.92 80.6 79.9 

Turmeric extract at 0.1 %. 385.0 384.0 14.91 15.01 9.26 9.38 72.5 72.3 
Garlic oil at 1 % 406.0 405.0 15.25 15.35 9.41 9.53 76.0 75.9 
Onion oil at 1 % 396.0 395.0 15.11 15.21 9.35 9.47 74.0 73.7 
Boric acid at 0.025 % 426.0 425.0 15.40 15.51 9.59 9.72 79.0 78.9 

New L.S.D. at 5%  10.0 9.3 0.09 0.10 0.05 0.06 0.5 0.6 
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Table (10): Effect of ethrel, proton, N, potassium silicate, selenium and some plant extracts on some physical 
and chemical characteristics of the berries of Crimson seedless grapevines during 2015 and 2016 seasons.  

Treatments 

Berry 
weight (g) 

Berry longitudinal 
(cm) 

Berry equatorial 
(cm) 

T.S.S.% 

2015 2016 2015 2016 2015 2016 2015 2016 

Control 2.40 2.37 1.60 1.57 1.15 1.14 18.0 18.0 
Ethrel at 250 ppm 2.39 2.36 1.59 1.56 1.14 1.13 23.0 23.4 
Proton at 100 ppm 2.39 2.36 1.58 1.56 1.13 1.13 21.6 22.0 
Ethrel at 125 ppm+ Proton at 50 ppm 2.38 2.35 1.58 1.56 1.13 1.14 23.6 23.8 
N at 25 g/vine/year 2.51 2.50 1.68 1.65 1.21 1.22 18.4 18.5 
K- silicate at 0.1 % 3.20 3.30 2.14 2.11 1.60 1.61 20.9 21.0 
Selenium at 25 ppm 3.00 3.02 2.00 1.98 1.46 1.48 20.4 20.4 
K-silicate at 0.1 %+ Selenium at 25 
ppm  

3.31 3.33 2.21 2.18 1.65 1.67 21.0 21.1 

Turmeric extract at 0.1 %. 2.63 2.64 1.77 1.74 1.27 1.29 18.9 19.0 
Garlic oil at 1 % 2.89 2.89 1.93 1.90 1.41 1.43 19.9 20.0 
Onion oil at 1 % 2.79 2.76 1.85 1.82 1.34 1.35 19.5 19.6 
Boric acid at 0.025 % 3.10 3.16 2.06 2.03 1.53 1.55 20.8 20.9 

New L.S.D. at 5%  0.10 0.12 0.06 0.05 0.04 0.05 0.4 0.5 

 
Table (11): Effect of ethrel, proton, N, potassium silicate, selenium and some plant extracts on some chemical 
characteristics of the berries of Crimson seedless grapevines during 2015 and 2016 seasons.  

Treatments 
Total acidity % T.S.S./acid Reducing sugars % Total anthocyanins (mg/100g FW) 

2015 2016 2015 2016 2015 2016 2015 2016 

Control 0.719 0.725 25.0 24.8 16.81 16.90 22.9 23.0 
Ethrel at 250 ppm 0.510 0.509 45.1 46.0 20.01 20.10 39.3 40.0 
Proton at 100 ppm 0.540 0.530 40.0 41.5 21.51 21.70 41.9 42.0 
Ethrel at 125 ppm+ Proton at 50 
ppm 

0.480 0.471 49.2 50.5 22.11 22.20 44.0 44.9 

N at 25 g/vine/year 0.700 0.704 26.3 26.3 16.94 17.04 24.0 24.1 
K- silicate at 0.1 % 0.580 0.582 36.0 36.1 18.05 18.14 35.1 35.2 
Selenium at 25 ppm 0.620 0.622 32.9 32.8 17.70 17.79 31.9 32.0 
K-silicate at 0.1 %+ Selenium at 
25 ppm  

0.560 0.561 37.5 37.6 18.20 18.29 36.9 37.0 

Turmeric extract at 0.1 %. 0.681 0.680 27.8 27.9 17.15 17.23 25.5 25.6 
Garlic oil at 1 % 0.641 0.639 31.0 34.3 17.50 17.60 29.0 29.0 
Onion oil at 1 % 0.660 0.658 29.5 29.8 17.30 17.40 27.0 27.0 
Boric acid at 0.025 % 0.603 0.601 34.5 34.8 17.90 17.99 34.0 33.9 

New L.S.D. at 5%  0.016 0.015 0.8 0.7 0.11 0.09 1.1 1.3 

 
Discussion: 
1- Effect of ethrel and ABA 

The acceleration on maturation of Flame 
seedless grapes due to application of ethrel could be 
attributed to the breakdown of Ethrel to ethylene 
which results in activation the hydrolytic and 
oxidative enzymes involved in maturation, 
increasing the degradation of chlorophylls and 
promoting the biosynthesis of plant pigments namely 
anthocyanins and carotenoids and hastening the 
compartmentation. In addition, ethrel is effective in 

increasing mitochondrial oxidation of malic acid 
(Thomas, 1979 and Dal et al., 2010). 

The effect of ABA in enhancing maturation of 
the berries might be attributed to its effect as main 
signal triggering the onset of the secondary 
metabolism in grape skine as well as enhancing the 
enzymes especially UPP-Glucose-Flavonic 3-O 
Glucose-T (Zhang et al., 2009). The beneficial 
effects of ABA in reaching the plant tissues to 
senescence could give another explanation (Taiz and 
Zeiger, 2002). 
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These results are in agreement with those 
obtained by Amutha and Rajendra, (2001); Al-
Maisary, (2002); Fawzi and Abd El-Moniem, 
(2003); Lombar et al., (2004); Ahmed and Zargar 
(2005); Omar and Girgis, (2005); El- Halaby 
(2006) and El-sayed (2007) who worked on ethrel 
and Amiri et al., (2010); Bahar et al., (2012) and 
Aly (2017) who worked on ABA.  
2- Effect of silicon  

Silicon, (Si) has not yet received the title of 
essential nutrient for higher plants, as its role in plant 
biology is poorly understood (Epstein, 1999). 
Beneficial effects of Si are more prominent when 
plants were subjected to multiple stresses including 
biotic and abiotic stresses (Tahir, et al., 2006). 
Silicon is also known to increase drought tolerance 
in plants by maintaining plant water balance, 
photosynthetic activity, erectness of leaves and 
structure of xylem vessels under high transpiration 
rates (Hattori et al., 2005). Silicon is responsible for 
improving water economy (Gang et al., 2003). The 
previous authors suggested that a silicon cuticle 
double layer formed on leaf epidermal tissue is 
responsible for this higher water potential. The 
results of Lux et al., (2003) suggested that Si plays 
an important role in water transport and root growth 
under drought conditions. Yildirim et al., (2002) 
stated that Si inhibit powdery mildew in grapes.  

These results are in harmony with those 
obtained by Abd El-Hameed (2012); Al-Wasfy 
(2014); El-Khawaga (2014); Uwakiem (2015): 
Wassel et al (2015); Nagy-Dina (2016); Akl et al 
(2016) and Farahat et al., (2017). 
3- Effect of selenium 

The beneficial effects of selenium on fruiting of 
Crimson 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 (Jakovljevic et al., 2011). 

These results are in concordance with those 
obtained by Gad El-Kareem et al., (2014); 
Ibrahiem and Al-Wosfy (2014); Uwakiem (2015) 
and Masoud (2017). 
4- Effect of Boron 

The beneficial effects of boron on stimulating 
vegetative growth characteristics, chlorophylls, 
nutrients, berry setting, yield and quality of the 
berries in grapevines cv. Flame seedless might be 
attributed to its impact on: (according to Nijjar, 
1985 and Fraguas and Silva, 1998). 

1- Translocation and adsorption of sugars, 
since sugars may be moved in the form of borate 
complexes. 

2- Activating the formation of meristems. 
3- Preventing the abortion of flowers. 
4- Preventing the accumulation of 

polyphenolic compounds. 
5- Encouraging cell development and the 

elongation of cells through controlling of 
polysaccharide synthesis. 

6- Controlling the formation of starch and 
preventing the excessive conversion of sugars into 
starch. 

7- Encouraging root development. 
8- Reducing at the lower extent the different 

disorders in the fruit crops. 
These results are in accordance with those 

obtained by Mohamed- Ebtesam (2012); Gad El- 
Kareem and Abd El- Rahman (2013); Akl et al., 
(2014); Mohamed (2014) and Abdelaal et al., 
(2017). 
5- Effect of plant extracts 

Plant extracts are characterized by their higher 
content of organsosulfur compounds, volatile 
components, fats, proteins, nutrients, tannins, 
vitamins and antioxidants (Peter, 1999). Therefore, 
these plant extracts is considered as a source of 
antioxidants and nutrients supplying the plants with 
their requirements from all antioxidants and 
nutrients. Their antioxidative properties appeared for 
preventing reactive oxygen species (Kirtikar and 
Basu, 1984; Botelho et al., 2007 and Bhanu et al., 
2013). 

These results of Irasema et al., (2008); El- 
Helw- Hanna et al., (2011); Larissa et al., (2013); 
Abdelaal and Aly (2013); Gad El- Kareem and 
Abd El- Rahman (2013); Melgarejo et al., (2013); 
Abada (2014); Uwakiem (2014) and Ibrahiem 
(2017) supported the present results. 
6- Effect of Nitrogen  

Nitrogen has important regulatory roles in 
building of proteins, amino acids, plant cells, 
enzymes, RNA. ATP, ADP, cytokinins, IAA, 
vitamins, antioxidants and plant pigments. It also 
encourages photosynthetic and cell division 
(Mengel, 1984 and 1985 and Dalbo, 1992). 

These results are in harmony with those 
obtained by Abd El-Aziz (2011); El-Khafagy 
(2013); Abd El- Kareem (2014) and Ahmed et al., 
(2017). 
Conclusion: 

From the obtained data, it is preferable to spray 
potassium silicate at 0.1% + selenium at 25 ppm 
three times at growth start, just after berry setting 
and at veraison stage for improving the yield of 
Crimson seedless grapevines. For improving quality 
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of the berries, it is suggested to spray ethrel at 125 
ppm+ proton at 50 ppm once at veraison stage.  
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