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ABSTRACT:This study was carried out during the two successive seasons of both 2018 and 

2019 on 5-year-old Flame Seedless grapevines in a private vineyard located at Kom Hamada - 
Beheira Governorate, Egypt. The trees were spaced at 1.5 x 3 m apart and irrigated by drip 
irrigation system and received similar cultural practices adapted in the orchard. The present 
investigation aimed at study yield and quality of table grapes cv. "Flame seedless" as affected by 
bud break and pre-harvest treatments. This experiment consisted of sixteen treatments arranged in 
factorial experiment in Randomized Complete Block Design (RCBD) with four replicates for each 
treatment and one tree for each replicate. The experiment consisted of 16 treatments (Control, 
Garlic oil at 1 %, Urea at 2 %, Dormex at 4 %, Abscisic acid at 400 mg/ l, Ethrel at 250 mg/ l, 
Gibberelic acid 250 mg/ l, Garlic oil at 1 % + ASA at 400 mg/l , Garlic oil at 1 % + Ethrel at 250 mg/l, 
Garlic oil at 1 % + GA3 at 250 mg/l, Urea at 2 % + ASA at 400 mg/l, Urea at 2 % + Ethrel at 250 mg/l 
, Urea at 2 % + GA3 at 250 mg/l, Dormex at 4 % + ASA at 400 mg/l , Dormex at 4 % + Ethrel at 250 
mg/l and Dormex at 4 % + GA3 at 250 mg/l . Results revealed that spraying dormex at 4%, recorded 
the best values of cluster weight and yield/plant, physical characters i.e. (berry length, berry 
diameter, weight of100 berry, size of 100 berry and fruit firmness), and all chemical compositions 
i.e. (total sugars, reducing sugars, anthocyanin content and vitamin c), also, abscisic acid 400 mg/l 
gave the highest mean values of cluster weight, yield/plant and anthocyanin content, while Ethrel at 
250 mg/l recorded the maximum values of physical characters i.e. (berry length, berry diameter, 
weight of100 berry, size of 100 berry and fruit firmness), and all chemical compositions i.e. (total 
sugars, reducing sugars, and vitamin c), as compared with the control treatment which recorded the 
minimum values of this studied characters, during both seasons. 

Keywords: ‘Flmae Seedless’ grape, bud break, gibberelic acid, urea, garlic oil, abscisic acid, 

ethrel, dormex , yield, fruit quality, chemical compositions. 

  
INTRODUCTION  

Grape is considered one of the oldest fruit crops. It was introduced by the 
Spanish explorers to America about 3000 years ago. It cultivated in temperate, 
tropical, subtropical and cold regions of the world. Grapes (Vitis vinifera L.) is one 
of the most important commercial fruit crops all over the world. It is the world's 
fourth or third leading fruit in terms of production. The annual grape production 
reached 75.1 million metric tons. Egypt ranks fourteen in the world with 
approximately 1.7 million metric tons per year from a planted area of 77875 
hectare (FAO, 2017). Egypt table grape production increased as a result of 
introducing new rootstocks and varieties. However, despite the high productivity of 
Red globe grapes low marketable due to sunburn or /and compactness. Grape 
cultivation in Egypt is the fourth important fruit crop (FAO, 2017). 

Spraying grape with dormex (5%) gave the highest bud burst, yield and 
berry quality of grape cv. Flame Seedless (El-Sabrout, 1998). Those cyanamides 
are known to have a negative impact on grape growers' health and the 
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environment. Nevertheless, these bud breaking inducing agents are not authorized 
for use in organic cultivation (Settimi et al., 2005). Hence, there is an urgent need 
to develop dormancy release agents that pose no health risks to humans and for 
organic farming products. 
 Nitrogen plays an important role in vine nutrition management. Reducing 
level of N in vines is a limiting factor affecting fruit quality (Khan et al., 2009). 

Urea application generally, modified amino acid concentrations especially 
with high dose. Urea foliar application should be considered as a tool for increasing 
the percentage of amino acids in grapevines (Alvarez et al., 2016).  

The used Gibberelic acid (GA3) rates and time are differing according to 
cultivar and growing stage. For example, gibberellin is applied at bloom to 
Thompson Seedless and Flame Seedless to reduce berry set. Table grape 
growers use this hormone at full bloom and fourteen days later to improve berry 
size and bunch structure (Cengiz 2012). Gibberellins (GA3) are widely used to 
increase bunch and berry weight and size, as well as yield / vine in seedless grape 
cvs (Ezzahouani et al., 1985; Orth, 1990). 

Garlic and its preparations have been widely recognized as agents for 
prevention and treatment of cardiovascular and other metabolic diseases, 
atherosclerosis, hyperlipidemia, thrombosis, hypertension and diabetes. 
Effectiveness of garlic in cardiovascular diseases was more encouraging in 
experimental studies, which prompted several clinical trials. This review has 
attempted to make a bridge of the gap between experimental and clinical study and 
to discuss the possible mechanisms of such therapeutic actions of garlic (Sanjay 
and Maulik, 2002). Marodin and Roman (1997) sprayed "Shiro" plum trees at 

dormant bud stage, immediately after pruning using 3 or 4% garlic extract.  
Ethephon is an ethylene-releasing molecule. Stable in a low pH solution, it 

hydrolyses in the higher pH of plant tissues releasing ethylene, a gaseous plant 
growth regulator (Royer et al., 2006). Ethephon’s chemical characteristics enable 
growers to apply it to grapes and other plants in the field with commercial spray 
equipment, and thereby stimulate ethylene- dependent reactions. Ethephon 
absorption by plant tissues is influenced by temperature, relative humidity, and pH 
of the surface on which the spray droplets are deposited (Turnbull et al., 1999). 

Abscisic acids a plant boom regulator which regulated the development of 
pigments in purple grape cultivars that provide them the one of a kind coloration 
(Katayama-Ikegami et al., 2016). There are high quality results of ABA such as 
improving hues of grapes except negatively impacting berry or cluster exceptional 
(Cantín et al., 2007; Peppi et al., 2007). 

The aim of this study was to improving coloration, earliness and yield of 
Flame seedless grapes grown under bud break agent foliar application and 
preharvest treatments. 

MATERIALS AND METHODS 
This investigation was conducted in a private vineyard located at Kom 

Hamda – Beheira Governorate, Egypt, on 5-year-old Flame Seedless grapevines. 
The study extended for two successive seasons (2018 and 2019) The trees were 
spaced at 1.5 x 3 m apart and irrigated by drip irrigation system and received 
similar cultural practices adapted in the orchard. The treatments were application 
as foliar on the plants. The present investigation aimed at study yield and quality of 
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table grapes cv. flame seedless as effected by bud break and pre-harvest 
treatments. This experiment consisted of sixteen treatments arranged in a Factorial 
experiment in Randomized Completely Block Design (RCBD) with four replicates 
for each treatment and one tree for each replicate. 

Experimental design 
The applied treatments were arranged as follows: 
Factor A (bud break): 

 Control (tap water) 

 Garlic oil at 1 % 

 Urea at 2 % 

 Dormex at 4 % 
Factor B (coloring treatments) 

 Control (tap water) 

 Abscisic acid at 400 mg/ l    

 Ethrel at 250 mg/ l    

 Gibberelic acid 250 mg/ l    

Data recorded 
A)  Yield (kg/vine)  

At harvesting date when TSS % of berries reached about 16-17 % in 
control, six clusters / vine were weighted and the average cluster weight was 
multiplied by number of clusters/vine to calculation average yield/vine.  
B) Physical properties  

Hundred berries/cluster were used to determine the average of: Berry length 
(mm), Berry diameter (mm), 100- Berry weight (g), Juice volume of 100 berry (cm3) 
and Berry Firmness (Ib /inch2), by using a texture analyzer instrument; Fruit 
Hardness Tester, No.510-as a small cylinder (3 mm in diameter) penetrates into a 
distance of 3 mm inside the berry with a speed of 0.2 mm / second, then the 
resistance of berry to this penetration force was recorded and taken as an 
expression of berry firmness (Ib /inch2). 
A sample of five clusters/ vine was taken for determining:  

 Berry length (cm) 

 Berry diameter (cm) 

 100-berry weight (g)  

 Juice volume of 100 berry (cm3)  

 Fruit firmness (Lb/ inch2) Fruit firmness was measured using an electronic 
firmness tester (FG-5020, Lutron). 
 
 
 

C)  Chemical fruit characteristics: 
Regarding fruit chemical characteristics, samples from each replicate were 

picked randomly at harvest time to determine the following parameters: 

 Total sugars (%): were determined in fresh fruit samples according to Malik 
and Singh (1980). Sugars were extracted from 5 gram fresh weight and 
determined by phenol sulfuric and Nelson arsenate-molybadate colorimetric 
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methods for total and reducing sugars, respectively. The non-reducing sugars 
were calculated by difference between total sugars and reducing sugars. 

 Vitamin C (mg/100ml juice): The ascorbic acid content of the juice was 
determined by titration with 2, 6 dichloro phenol-indo-phenol (AOAC, 1985) and 
calculated as milligrams per 100 ml of juice. 

 Anthocyanin content (mg/100g): Anthocyanin content was determined at the 
stage of coloration (mg/100g fresh weight) according to Rabino et al. (1977).  

   
Statistical analysis: 

Results of the measured parameters were subjected to computerized 
statistical analysis using MSTAT package for analysis of variance (ANOVA) and 
means of treatments were compared using LSD at 0.05 according to Snedecor 
and Cochran (1990).                                                   

                                                             

RESULTS AND DISCUSSION  
A) Yield   
 Results tabulated in Table (1) revealed that the effect of chemical 
compounds application on average cluster weight and yield/vine (kg) of Flame 
Seedless grapevines. The results showed highly significant differences among all 
treatments in 2018 and 2019 seasons. The obtained results cleared that the 
average cluster weight and yield/ vine (kg) increments were more pronounced with 
spraying dormex at 4% (622.49 and 647.41 g) and (26.40 and 27.72 kg), as 
compared with control treatment which gave the lowest values of the cluster weight 
and yield/ vine (kg) (547.22 and 536.64 g) and (15.54 and 16.32 kg) during both 
seasons. 

These results agreement with Simancas et al. (1987) who stated that 
spraying 7% Dormex just after pruning gave satisfactory increase in yield and 
cluster length of Italia vines. Also, Abd El-Wadoud (2010) and Osman (2014) 
showed that using the present chemical for rest breakages was significant to 
increase average cluster weight with all treatments as compared to control. 
Abdalla (2003) found that spraying Dormex at 3 or 5 % one day after pruning 
resulted in increasing the number, weight of cluster and yield/vine in Thompson 
seedless and Red Roomy grapevines. 

These results were in line with El-Mogy et al. (2002) and El-Salhy (2002). 
They concluded that spraying Dormex on grapevines led to increases in the yield/ 
vine. 

Additionally, spraying  abscisic acid 400 mg/l recorded the highest mean 
values of  cluster weight (682.37 and 684.27 g) and yield/plant (kg)  (23.52 and 
24.70 kg), while, the control treatment recorded the lowest mean values of cluster 
weight (497.44 and 485.37 g) and yield/ vine (kg)  (17.15 and 18.01 kg), during 
both seasons.  

The interaction between bud break agents and coloring treatments was 
highly significant in the first season and not significant in the second season, 
respectively on cluster weight, while was highly significant yield/ vine (kg) during 
both seasons.   
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 Furthermore, the role of exogenous applied polyamines in increasing tree 
yield was also reported by Ponce et al. (2002). The increase in yield obtained by 
the mentioned substances might be due to that they also increased berry and 
cluster weight in the present study. Mir et al. (2010) reported that application of 
ethrel increased yield, dry matter, photosynthesis rate and may therefore constitute 
a potential management tool for increasing cluster weight and size. 

Table (1): Bud break agents, coloring treatment and interaction effect on cluster 
weight and yield/ vine of Flame Seedless grapes during 2018 and 2019 
seasons. 

Treatments 
Cluster weight 

(g) 
Yield/ vine 

(kg) 
2018 2019 2018 2019 

A) Bud break agents  

Control 
Garlic oil at 1 % 
Urea at 2 % 
Dormex at 4 % 

547.22 
575.51 
601.44

 

622.49 

536.64
 

574.21 
619.48

 

647.41 

15.54 
17.44 
21.70

 

26.40 

16.32 
18.31 
22.59

 

27.72 

LSD(0.05) 10.94 52.28 1.89 1.78 
B) Coloring treatments  
Control 
Abscisic Acid 400 mg/l  
Ethrel 250 mg/l 
Gibberelic Acid 250 mg/l 

497.44 
682.37 
614.13 
552.71 

485.37
 

684.27
 

632.55 
575.55 

17.15 
23.52 
21.36 
19.05 

18.01 
24.70 
22.23 
20.00 

LSD(0.05) 0.59
**
 47.82

ns
 0.30

**
 0.12

**
 

Bud break 
agents 

Coloring 
Treatments 

 

Control 

Control 464.00 369.92 13.18 13.84 
ASA 400 mg/l  636.49 655.59 18.08 18.98 
Ethrel 250 mg/l 572.84 590.03 16.27 17.08 
GA3 250 mg/l 515.56 531.02 14.64 15.37 

Garlic oil at 1% 
 

Control 487.98 500.62 14.79 15.53 
ASA 400 mg/l  669.39 615.22 20.29 21.30 
Ethrel 250 mg/l 602.45 620.52 18.26 19.17 
GA3 250 mg/l 542.20 558.47 16.43 17.25 

Urea at 2 % 
 

Control 527.82 543.65 22.38 23.50 
ASA 400 mg/l  724.03 745.75 30.70 32.24 
Ethrel 250 mg/l 651.63 671.17 27.63 29.01 
GA3 250 mg/l 586.46 629.06 24.87 26.11 

Dormex at 4 % 

Control 509.97 525.27 18.24 19.15 
ASA 400 mg/l  699.55 720.53 25.02 26.27 
Ethrel 250 mg/l 629.60 648.48 23.27 23.64 

GA3 250 mg/l 566.63 583.63 20.26 21.28 
LSD(0.05) 0.59

**
 47.82

ns
 0.30

**
 0.12

**
 

B) Physical characteristics:  
Results presented in Table (2) revealed the effects of chemical compounds 

application on berry length, berry diameter, 100 berry weight, juice volume/ 100 
berry and fruit firmness (Lb/ inch2) of Flame Seedless grapevines. The results 
showed high significant differences among all treatments in 2018 and 2019 
seasons. Results showed that foliar application of dormex at 4 % recorded the 
highest mean values of berry length (14.29 and 15.01 mm), berry diameter (14.08 
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and 14.78 mm), 100 berry weight (295.97 and 310.77 g), Juice volume/100 berry 
(152.95 and 159.94 cm3) and fruit firmness (14.04 and 14.55 Lb/ inch2), as 
compared with control treatment which gave the lowest mean values of berry 
length (11.35 and 11.92 mm), berry diameter (11.74 and 12.32 mm), 100 berry 
weight (240.92 and 252.97 g), Juice volume/100 berry (113.12 and 118.77 cm3) 
and fruit firmness (11.28 and 11.84 Lb/ inch2), respectively, during both seasons. 

Similar notations were mentioned by El-Sabrout (1998) who pointed out 
that spraying grapevine with Dormex significantly effects on physical characters. 
Abd El-Wadoud (2010) recorded that the value was obtained by vines sprayed by 
Dormex at 5% followed in a descending order by spraying Thio-urea at 3% while, 
control vines gave the lowest values of the average berry weight in both seasons. 

On the other hand, foliar application of ethrel at 250 mg/l gave the highest 
mean values of berry length (14.77 and 15.50 mm), berry diameter (15.08 and 
15.83 mm), 100 berry weight (316.99 and 332.84 g), while abscisic acid 400 mg/l 
recorded the maximum values of fruit firmness (Lb/ inch2) (14.59 and 15.32 Lb/ 
inch2), as compared with control treatment which recorded the minimum values of 
berry length (10.76 and 11.30 mm),  berry diameter (11.07 and 11.62 mm), 100 
berry weight (231.09 and 242.64g), Juice volume/100 berry(114.45 and 120.18 
cm3), and fruit firmness (10. 82 and 11.16 Lb/ inch2), respectively during both 
seasons. 

Raj et al. (2016) observed that the most fruit length (6.62 cm) takes place in 
chilli (Capsicum annuum L.) plants as compared to untreated plants (6.08 cm) 
when 300 ppm Ethrel applied as foliar spray. 

Goulao, (2010) found that changes in pectin and hemicelluloses in primary 
cell wall polysaccharides have been suggested as the primary causes for texture 
changes that resulted in a decrease of firmness. In addition, the increasing of the 
berry firmness is strongly associated with the turgor pressure of mesocarp cells, as 
described by Thomas et al. (2008); Wada et al. (2008) and Matthews et al. 
(2009). Also, Castellarin et al. (2016) revealed that ABA contributes to the 
physiological modifications, such as cell turgor and elasticity. 

The interaction between bud break agents and coloring treatments was 
highly significant on berry length during both seasons. While was not significant on 
berry diameter during both seasons. Also, was highly significant on 100 berry 
weight during both seasons. In addition, was not significant in the first seasons and 
highly significant in the second seasons on juice volume/ 100 berry and fruit 
firmness (Lb/ inch2) of Flame Seedless grapevines during 2018 and 2019 seasons. 

 
 
 
 

C) Chemical fruit characteristics: 
 Results in Table (3) revealed a significant effect of chemical compounds 
application on total sugars, reducing sugars, anthocyanin content and vitamin C 
during 2018 and 2019 seasons. The results showed that, foliar application of 
dormex at 4 % gave the highest values of total sugars (17.15 and 18.01 %), 
reducing sugars (9.71 and 10.51 %) and anthocyanin content (23.71 and 24.89 
mg/100 ml juice), while vitamin C increments were more pronounced with spraying 
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garlic oil at 1 % (60.30 and 62.20 mg/100 ml juice), as compared with control 
treatment which gave the lowest values of total sugars (14.39 and 15.12 %), 
reducing sugars  (7.52 and 7.89 %), anthocyanin content (18.34 and 19.48 mg/100 
ml juice) and (44.16 and 46.37 mg/100 ml juice), respectively during both seasons. 

In addition, foliar application of ethrel 250 mg/l recorded the highest mean 
values of total sugars percentage (18.34 and 19.27 %), reducing sugars 
percentage (10.30 and 10.91%) and vitamin C (60.19 and 63.20 mg/100ml juice), 
while abscisic acid 400 mg/l recorded the highest mean values of anthocyanin 
content (24.21 and 25.26 mg/100ml juice), as compared with control treatment 
which gave the lowest values of total sugars (13.37 and 14.04 %), reducing sugars 
(7.51 and 7.95 %), anthocyanin content (17.65 and 18.99 mg/100ml juice) and 
vitamin C (43.88 and 44.97 mg/100 ml juice). 

The interaction between bud break agents and coloring treatments was 
highly significant on total sugars, reducing sugars percentage and vitamin C of 
Flame Seedless grapevines during 2018 and 2019 seasons, also, was highly 
significant in the first season and not significant in the second season on 
anthocyanin content. 

Similarly, Giribaldi et al. (2011) reported that in grape cv. Cabernet 
Sauvignon, ABA treatments before véraison, early and mid-véraison stages on 
berries modified concentration of skin sugar. King et al. (2012) observed that crop 
removal increased sugar concentration in Hawke's Bay grapes. Somkuwar et al. 
(2014) observed that concentration of reducing sugar reduced with the increase in 
number of clusters per vine in grape cv. Jumbo Seedless. 

These results corroborate with the previous findings of Peppi et al. (2006) 
who reported that application of abscisic acid (ABA) on 'Flame Seedless' grapes 
led to increased anthocyanin content and fruit colour of berries. Lacampagne et 
al. (2010) reported a positive impact of ABA on berry colour of grapes. Roberto et 
al. (2013) found that ABA improved the colour of grapes, especially when applied 
twice (7 days after veraison + 15 days before harvest) at 400 mg l-1 in 'Rubi' table 
grapes. 
From the above-mentioned results and under the conditions of this research, it 

could be concluded that Urea at 2 %, ABA at 400 mg/l and garlic acid 1% gave the 

best results on yield and its components and chemical composition. 
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Table (2): Bud break agents, coloring treatment ,and interaction effect on physical characteristics of Flame Seedless grapes during 
2018 and 2019 seasons. 

                                      
Treatments 

Berry length 
 (mm) 

Berry 
diameter 

(mm) 

100 Berry weight 
(g) 

Juice volume/ 
100 berry (cm

3
) 

Fruit  Firmness  
(Lb/ inch

2
) 

2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 

A) Bud break agents      

Control 
Garlic oil at 1 % 
Urea at 2 % 
Dormex at 4 % 

11.35
 

11.96
 

13.18
 

14.29
 

11.92
 

12.55
13.85

 

15.01
 

11.74
 

12.65
 

13.38
 

14.08
 

12.32
 

13.28
 

14.04
 

14.78
 

240.92
 

269.53
 

283.72
 

295.97
 

252.97
 

283.01
 

297.90
 

310.77
 

113.12 
127.27 
139.66

 

152.95 

118.77 
133.63 
155.96 
159.94 

11.28 
12.08 
12.95 
14.04 

11.84 
12.68 
13.60 
14.55 

LSD(0.05) 0.40 0.42 0.33 0.36 4.74 4.98 12.59 5.78 0.47 0.45 

B) Coloring treatments    

Control 
Abscisic Acid 400 mg/l  
Ethrel 250 mg/l 
Gibberelic Acid 250 mg/l 

10.76
 

13.29
 

14.77
 

11.96 

11.30
 

13.95
 

15.50
 

12.56 

11.07
 

13.57
 

15.08
 

12.13 

11.62
 

14.24
 

15.83
 

12.73 

231.09
 

285.29
 

316.99
 

256.76 

242.64
 

299.56
 

332.84
 

269.60 

114.45 
157.00 
141.87 
119.67 

120.18 
164.85 
148.31 
134.97 

10. 82 
13.13 
14.59 
11.81 

11.16 
13.78 
15.32 
12.40 

LSD(0.05) 0.03
**
 0.03

**
 0.19

ns
 0.20

ns
 0.44

**
 0.46

**
 10.78

ns
 2.06

**
 0.28

ns
 0.30

**
 

Bud break 
agents 

Coloring 
Treatments 

   

Control 

Control 9.62 10.11 9.95 10.45 204.28 214.50 95.92 100.71 9.56 10.04 

ASA 400 mg/l  11.89 12.48 12.29 12.90 252.20 264.81 131.57 138.15 11.81 12.40 

Ethrel 250 mg/l 13.21 13.86 13.65 14.34 280.23 294.24 118.42 124.33 13.12 13.77 

GA3 250 mg/l 10.70 11.23 11.06 11.61 226.98 238.33 106.57 111.90 10.63 11.16 

Garlic oil at 
1% 

 

Control 10.14 10.64 10.72 11.26 228.54 239.97 107.91 113.30 10.24 10.75 

ASA 400 mg/l  12.51 13.14 13.24 13.91 282.15 296.25 148.03 155.43 12.64 13.27 

Ethrel 250 mg/l 13.91 14.60 14.72 15.45 313.50 329.17 133.22 139.88 14.04 14.75 

GA3 250 mg/l 11.26 11.83 11.92 12.51 253.93 266.63 119.90 125.90 11.38 11.95 

Urea at 2 
% 
 

Control 12.12 12.73 11.93 12.88 250.96 263.50 129.21 135.67 10.98 11.53 

ASA 400 mg/l  14.96 15.71 14.74 15.47 309.83 325.31 177.24 186.10 13.56 14.24 

Ethrel 250 mg/l 15.33 16.09 15.56 16.33 330.00 346.50 154.05 161.75 15.06 15.82 

GA3 250 mg/l 13.46 14.14 13.26 13.58 278.84 292.78 143.57 150.74 12.20 12.81 

Dormex  
at 4 % 

Control 11.17 11.73 11.66 11.91 240.57 252.60 124.77 131.02 12.50 12.33 

ASA 400 mg/l  13.79 14.48 14.00 14.70 297.00 311.85 171.17 179.73 14.50 15.23 

Ethrel 250 mg/l 16.63 17.46 16.38 17.20 344.25 361.46 161.77 167.25 16.11 16.94 

GA3 250 mg/l 12.41 13.03 12.28 13.23 267.30 280.66 148.65 151.33 13.05 13.70 

LSD(0.05) 0.03
**
 0.03

**
 0.19

ns
 0.20

ns
 0.44

**
 0.46

**
 10.78

ns
 2.06

**
 0.28

ns
 0.30

**
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Table (3): Bud break agents, coloring treatment and interaction effect on chemical 
composition of Flame Seedless grapes during 2018 and 2019 seasons. 

Treatments 

Total sugars 
 (%) 

Reducing 
sugars (%) 

Anthocyanin  
mg/100ml juice 

Vitamin C 
(mg/100 ml 

juice) 

2018 2019 2018 2019 2018 2019 2018 2019 

A) Bud break agents    

Control 
Garlic oil at 1 % 
Urea at 2 % 
Dormex at 4 % 

14.39
 

15.27
 

16.24
 

17.15
 

15.12
 

16.04
 

17.06
 

18.01
 

7.52 
8.54 
9.65 
9.71 

7.89 
8.97 

10.13 
10.51 

18.34 
19.77 
21.44

 

23.71 

19.48 
20.67 
22.51

 

24.89 

44.16 
60.30 
48.74 
53.81 

46.37 
62.20 
51.18 
56.50 

LSD(0.05) 0.45 0.47 0.23 0.29 1.13 1.04 3.47 4.71 

B) Coloring treatments         

Control 
Abscisic Acid 400 mg/l  
Ethrel 250 mg/l 
Gibberelic Acid 250 mg/l 

13.37
 

16.50
 

18.34
 

14.85 

14.04
 

17.33
 

19.27
 

15.60
 

7.51 
9.27 
10.30 
8.34 

7.95 
9.82 

10.91 
8.83 

17.65
 

24.21 
21.78

 

19.61
 

18.99 
25.26 
24.21

 

22.80 

43.88 
54.17 
60.19 
48.76 

44.97 
56.88 
63.20 
51.19 

LSD(0.05) 0.02
**
 0.03

**
 0.03

**
 0.03

**
 0.08

ns
 0.84

**
 0.21

**
 1.58

**
 

Bud 
break 

agents 

Coloring 
Treatments 

 

Control 

Control 12.20 12.82 6.38 6.69 15.55 16.51 37.45 39.32 
ASA 400 mg/l  15.06 15.82 7.87 8.26 17.27 22.66 46.23 48.54 
Ethrel 250 mg/l 16.74 17.62 8.74 9.18 19.19 20.39 51.37 53.93 
GA3 250 mg/l 13.56 14.23 7.08 7.44 21.33 18.35 41.61 43.69 

Garlic oil 
at 1% 

 

Control 12.95 13.60 7.24 7.60 16.76 17.59 51.12 49.26 
ASA 400 mg/l  15.99 16.79 8.94 9.39 18.62 23.84 63.12 66.27 
Ethrel 250 mg/l 17.76 18.65 9.93 10.43 20.70 21.72 70.13 73.64 
GA3 250 mg/l 14.39 15.11 8.05 8.45 22.99 19.54 56.80 59.64 

Urea at 2 
% 
 

Control 14.54 15.27 8.23 8.91 20.10 21.11 41.33 43.40 
ASA 400 mg/l  17.96 18.85 10.16 11.00 22.34 28.96 51.03 53.58 
Ethrel 250 mg/l 19.95 20.95 11.29 12.23 24.80 26.06 56.70 59.53 
GA3 250 mg/l 16.16 16.97 9.15 9.90 27.58 23.45 45.92 48.22 

Dormex  
at 4 % 

Control 13.77 14.46 8.18 8.59 18.18 20.76 45.63 47.90 
ASA 400 mg/l  17.01 17.85 10.10 10.61 20.20 25.57 56.32 59.14 
Ethrel 250 mg/l 18.90 19.84 11.22 11.78 22.44 23.01 62.58 65.71 
GA3 250 mg/l 15.30 16.07 9.09 9.54 24.94l 20.71 50.69 53.23 

LSD(0.05) 0.02
**
 0.03

**
 0.03

**
 0.03

**
 0.08

ns
 0.84

**
 0.21

**
 1.58

**
 

 
REFERENCES 
Abdalla, A. H. (2003). Bud behaviour and productivity of Flame seedless 

grapevines (Vitis vinifera L.) as affected by Dormex. Ph. D. Thesis, Fac. 
Agric., Minia Univ., Egypt. 
Abd EL-Wadoud (2010). Studies on using some natural extraction 
breaking bud dormancy of grapes to reduce the pollution of chemical 
treatments. Ph.D. Agric. Sc. (Hort), Ain Shams Univ. 

Álvarez, P.E.P., T. Garde‐Cerdán, E. García‐Escudero, J.M. Martínez‐Vidaurre 
(2016). Effect of two doses of urea foliar application on leaves and grape 
nitrogen composition during two vintages. J. Sci. Food & Agric., 97(8): 
2524-2532. 

AOAC (1985). Official Methods of Analysis pp 490-510. Association of Official Analytical 
ChemistsWashington, D. C. 

Cant´ın, C. M., M. W. Fidelibus and C. H. Crisosto (2007). Application of abscisic 
acid (ABA) at veraison advanced red color development and maintained 
postharvest quality of ‘Crimson Seedless’ grapes. Postharvest Biol. 
&Techn., 46: 237–241. 



J. Adv. Agric. Res. (Fac. Agric. Saba Basha) 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  321 

    Vol. 25 (3), 2020 

Castellarin, S.D., G.A. Gambetta, H. Wada, M.N. Krasnow, G.R. Cramer, E. 
Peterlunger, K.A. Shackel and M.A. Matthews (2016). Characterization 
of major ripening events during softening in grape: turgor, sugar 
accumulation, abscisic acid metabolism, colour development, and their 
relationship with growth. J. Exp. Bot., 67(3): 709–722. 

Cengiz, O. (2012). The effects of berry thinning and gibberellin on receluzumu 
table grapes. Pak. J. Agri. Sci., 49.2: 105-112. 

El-Mogy, M.M, S.S. El-Shahat and M.H. Rizk (2002). Effect of Dormancy on bud 
behaviour, yield and fruit quality of Thompson Seedless grape. Mansoura 
Univ. J. Agric. Sci. 27(10): 6941-6951. 

El-Sabrout, M.B. (1998). Some physiological and bio-chemical responses of 
Flame Seedless grapevines to hydrogen cyanamide (Dormex) spray. Alex. 
J. Agric. Res., 43 (3): 167-185. 

El-Salhy, A.M. (2002). Improvement of Bud Burst, yield and Berry Quality of King's 
Ruby grapevines under Warm climates by using Dormex and Ammonium 
Nitrate spraying. Assiut J. Agric. Sci., 33 (2): 71-86. 

Ezzahouani, A., A.M. Lasheen and L. Walali (1985). Effect of gibberellic acid and 
girdling on Thompson Seedless and Ruby Seedless table grapes in 
Morocco. HortSci., 20(3):393 394. 

FAO. (2017). Food and Agriculture Organization of the United Nations, 
www.FAO.org. 

Giribaldi, M., W. Hartung and A. Schubert (2011). The effects of abscisic acid on 
grape berry ripening are affected by the timing of treatment. J. Int. Sci. 
Vigne Vin, special issue Macrowine, june, 9-15. 

Goulao, L.F. (2010). Pectin de-esterification and fruit softening: revisiting a 
classical hypothesis. Stewart Postharvest Rev., 6: 1–12. 

Khan, A. S., A.U. Malik, M.A. Perez, B. A. Saleem, I.A. Rajwana, T. Shaheen 
and R. Anwar (2009). Foliar application of low-biuret urea and fruit canopy 
18 position in the tree influence the leaf nitrogen status and physico-
chemical characteristics of Kinnow mandarin (Citrus reticulate Blanco). 
Pak. J. Bot., 41(1):73-85. 

King, P. D., D. J. Mcclellan and R.E. Smart (2012). Effect of severity of leaf and 
crop removal on grape and wine composition of merlot vines in Hawke's 
Bay vineyards. Am. J. Enol. Vitic., 63, 500 -507  

Katayama-Ikegami, A., T. Sakamoto, K. Shibuya, T. Katayama and Gao- M. 
Takai (2016). Effects of abscisicacid treatment on berry coloration and 
expression of flavonoid biosynthesis genes in grape. Am. J. Plant Sci., 7: 
1325-1336. 

Lacampagne, S., S. Gagné and L. Gény (2010). Involvement of Abscisic Acid in 
Controlling the Proanthocyanidin Biosynthesis Pathway in Grape Skin: 
New Elements Regarding the Regulation of Tannin Composition and 
Leucoanthocyanidin Reductase (LAR) and Anthocyanidin Reductase 
(ANR) Activities and Expres. J. Plant Growth Regul., 29: 81–90.  

Malik, C. P. and M. B. Singh (1980). Plant enzymology and Histoenzymology. A Text 
Manual, Kalyani publishers, New Delhi. 

Marodin, G.A. and A.E. Roman (1997). Effect of hydrogen cyanamide, garlic and 
mineral oil on dormancy breaking and production of "Shiro" plum in 
Texcoco Mexico. Pesguisa Agropecuaria Gaucha., 3 (2): 177- 181.  

Matthews, M.A., T.R. Thomas and K.A. Shackel (2009). Fruit ripening in Vitis 
vinifera L.: possible relation of veraison to turgor and berry softening. Aust. 
J. Grape & Wine Res., 15: 278-283. 

http://www.fao.org/


J. Adv. Agric. Res. (Fac. Agric. Saba Basha) 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  322 

    Vol. 25 (3), 2020 

Mir, M.R., N.A. Khan, M.A. Bhat, N.A. Lone, G.H. Rather, S.M. Razvi, K.A. Bhat, 
S. Singh and W.A. Payne (2010). Effect of ethrel spray and nitrogen on 
growth, photosynthesis, carboxylation efficiency and water-use efficiency of 
mustard (Brassica juncea L.). Int. J. Curr. Res., 6: 45-52. 

Orth, C.H.F. (1990). Effect of spraying or dipping Muscat Seedless with gibberellic 
acid at different flowering stages on berry set and berry size. Decid. Fruit 
Grower, 40(11): 428 432. 

Osman (2014). Response of superior grapevines grown under hot climates to rest 
breakages. M.Sc. Agric. Sc. Hort. Dep. (pomology Branch) Minia Univ. 

Peppi, M.C., M.W. Fidelibus and N. Dokoozlian (2007). Application timing and 
concentration of abscisic acid affect the quality of ‘Redglobe’ grapes. J. 
Hortic. Sci. Biotechnol., 82: 304–310. 

Peppi, M.C., M.W. Fidelibus and N. Dokoozlian (2006). Abscisic acid application 
timing and concentration affect firmness, pigmentation, and color of ‘Flame 
Seedless’ grapes. Hortic. Sci., 41: 1440–1445. 

Ponce, M.T., R. A. Guiñazú and A. M. Tizio (2002). Effect of putrescine on 
embryo development in the stenospermocarpic grape cvs Emperatriz and 
Fantasy. Vitis, 41: 53-54. 

Rabino, I., A.L. Mancinelli and K.H. Kuzmanoff (1977). Photocontrol of 
anthocyanin synthesis VI. Spectral sensitivity, irradiance dependence and 
reciprocity relationship. Plant Phy., 59: 569- 573. 

Raj, A. C., K. Holebasappa, K. J. Hore and N. Chattopadyay (2016). Growth and 
yield of chilli (Capsicum annuum L.) as influenced by different growth 
regulators. The Bioscan., 11: 385-388. 

Roberto, S.R., A.M. De Assis, L.Y. Yamamoto, L.C.V. Miotto, R. Koyama, A.J. 
Sato and R.S. Borges (2013). Ethephon use and application timing of 
abscisic acid for improving color of ‘Rubi’ table grape. Pesqui. Agropecu. 
Bras., 48: 797–800. 

Royer,A. F., Laporte,F.,Bouchonnet,S.,andCommunala,P.Y.(2006). 
Determination of ethephon residues in water by gas chromatography with 
cubicmass spectrometryafterion-exchangepurificationandderivatisation 
withN-(tert-butyldimethylsilyl)-N-methyltrifluoroacetamide. J. Chromatogr. A 
1108, 129–135. 

Sanjay, K.B. and S.K. Maulik (2002). Effect of garlic on cardiovascular disorders: 
a review. Nutrition Journal, 1 (4): 1-14. 

Settimi, L., F. Davanzo, G. Miceli, D. Richmond and G.M. Calvert (2005). 
Update: Hidrogen cyanamide-related Ilnesses-Italy, Morbidity and Mortality 
Weekly Report. Atlanta, 54: 405-408. 

Simancas, R., P. Corzo and E. Bracho (1987). Evaluation of different methods to 
improve budbreak in tropical vineyards. Acta Horticulturae. 199, 90. Hort. 
Abst., 58 (2): 855. 

Snedecor, G. W and W. G. Cochran (1990).Statistical Methods. Oxford and J. B. H. 
Bub. Com.6th  Edition. pp: 507. 

Somkuwar, R. G., R. R. Samarth, P. Itroutwar and S. Navale (2014) Effect of 
cluster thinning on bunch yield, berry quality and biochemical changes in 
local clone of table grape cv. Jumbo Seedless (Nana Purple). Indian J. 
Hort., 71: 184-189.  

Thomas, T. R., K. A. Shackel  and M. A. Matthews (2008). Mesocarp cell turgor 
in Vitis vinifera L. berries throughout development and its relation to 
firmness, growth, and the onset of ripening Planta , 228:1067–1076  

 



J. Adv. Agric. Res. (Fac. Agric. Saba Basha) 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  323 

    Vol. 25 (3), 2020 

Turnbull, C. G., E.R. Sinclair, K.L. Anderson, R. J. Nissen, A. J. Shorter and 
Lanham, T.E.(1999).Routes of ethephon uptake in pine apple(Ananas 
comosus) and reasons for failure of flower induction. J. Plant Growth 
Regul., 18: 145–152. 

Wada, H., K.A. Shackel and M.A. Matthews (2008). Fruit ripening in Vitis vinifera: 
apoplastic solute accumulation accounts for pre-veraison turgor loss in 
berries. Planta, 227: 1351–61. 

 

 الملخص العربي
سيدلس تحت تأثير معاملات كسر السكون  محصول وجودة عنب المائدة صنف الفميم  

 وما قبل الحصاد
عمي هشام ***،  أنور عبدالرؤف عبدالحميد الخربوطمي **محمد محمد محمد حرحش، *،محمود أحمد محمد عمي *
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 القاهرة -المطرية  -شعبة البيئة وزراعات المناطق الجافة مركز بحوث الصحراء –أستاذ مساعد  **
 دراسات عميا. طالب *** 

عما  أشاجار العناب ل الييمايم سايدلسل عمرهاا خماس  8102و  8102أجريت هذه الدراسة خلال الموسمين المتتااليين  
عنااب خاصااة تقااو فااي كااوم حمااادة، محاف ااة البحياارة،  مصاار.  ساانوات. وزرعاات الأشااجار فااي التربااة الرمميااة فااي مزرعااة

م وتاام ري ااا بن ااام الااري بااالتنقيط . هاادفت الدراسااة الحاليااة ولاا  دراسااة محصااول وجااودة  3×  0.5ومنزرعااة عماا  مسااافة 
عنب المائدة صنف الييمايم سايدلسل تحات تا مير معااملات كسار الساكون وماا قبال الحصااد. تتكاون هاذه التجرباة مان ساتة 

تتكااون  .ب ربعااة مكااررات لكاال معاممااة وشااجرة واحاادة لكاال مكااررة  معاممااة فااي تصااميم قطاعااات كاممااة العشااوائية عشاار
٪(، 4٪ ، دورمكااس بنساابة 8٪ ، يوريااا بنساابة 0معاممااة العاماال ا ول  ركنتاارول ، زياات مااوم بنساابة  06المعاااملات ماان 

 851مجاام / لتاار ، حماا  جبريميااك  851مرياال مجاام / لتاار ، وي 411بينمااا العاماال الماااني ركنتاارول ، حماا  أبسيساايك 
٪ ، ساجل أفضال القايم لاوزن العنقاود والمحصاول ، الصايات 4مجم / لتر(. أوضحت النتائج أن الرش بالدورمكس بنسابة 

عصاير حباة والصالابة(، وجمياو المكوناات الكيميائياة  011حباة ، حجام  011الييزيائية رطول الحبة، قطر الحبة ، وزن 
لكمية والسكريات المختزلة ومحتوى الأنموسيانين وفيتامين سي( ، كذلك أعط  حم  الأبسيسيك بمعادل ممل رالسكريات ا

 851 الإيمريال ساجل بينماا ، الأنموسايانين ومحتاوى النباات/ والمحصاول العنقاود لوزن قيمممجم / لتر أعم  متوسط  411
حباة  011حباة ، حجام عصاير  011ر الحباة ، وزن مصايات الييزيائياة أي رطاول الحباة، قطال القصاوى القيم لتر/  ممجم

والصااالابة(، وجمياااو المكوناااات الكيميائياااة رالساااكريات الكمياااة ، الساااكريات المختزلاااة ، وفيتاااامين ساااي( ، مقارناااة بمعامماااة 
الكنترول التاي ساجمت أقال القايم لاا ذه الصايات المدروساة خالال الموسامين. مان ناحياة لخاري، ساجل التاداخل باين اليورياا 

مجااام/ لتااار أفضااال النتاااائج لكااال مااان ر وزن العنقاااود، المحصاااول ، حجااام 411% وحمااا  الأبسيسااايك بمعااادل 8ل بمعاااد
حبة، السكريات الكمية ، السكريات المختزلة( خلال كلا الموسمين، بينما سجل التداخل بين اليورياا بمعادل 011العصير/ 

ساايانين، أمااا التااداخل بااين الاادورمكس بنساابة مجم/لتاار أفضاال النتااائج لصااب ة الأنمو  851% وحماا  الجبريميااك بمعاادل 8
حباة ، حجام  011ممجم / لتر سجل أفضل النتائج لكل من رطول الحبة، قطر الحبة ، وزن  851٪+ الإيمريل بمعدل 4

ممجم/ لتار أعطاي أفضال  851٪ مو الإيمريل بمعدل 0حبة والصلابة(، بينما التداخل بين زيت موم بنسبة  011عصير 
 ي في كلا الموسمين.محتوي لييتامين س


