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ABSTRACT 
The benefits of spraying the five vitamins namely K, E, A, C 

and B12 on Thompson seedless grapevines were investigated 

during 2010 and 2011 seasons. 

Results showed that single or combined applications of these 

vitamins was very effective in improving the leaf area, N and P as 

well as chlorophylls a &b in the leaves, yield and quality of the 

berries comparing with the check treatment. The promotion was 

associated with using vitamins K, E and A, in decreasing order. 

Using C vitamin surpassed the application of B12 vitamin in this 

respect. Combined application of C and B12 vitamins was superior 

than the application of each vitamin alone. 

The best results with regard to yield and quality of 

Thompson seedless grapevines were obtained with using vitamins  

K, E, A, C and B12 three times at 10, 10, 10, 1000 and 10 ppm, 

respectively. 

 

INTRODUCTION 

Improving physical and chemical characters of grape cv. 

Thompson seedless is considered an important target for grape 

growers in Minia region and other regions of Egypt. It could be 
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achieved through conducting new horticultural practices depend on 

using vitamins that safe for environment. 

Vitamins have an auxinic action, since they have synergistic 

effect on growth, productivity and provided disease control against 

most fungi infection in most fruit trees. Their profitable effect on 

increasing shelf- life of fruits did not neglect (Prusky, 8811; Galal and 

El- Sayed, 8883 ; Rao et al., 0222; Ahmed and Seleem- Basma, 0221; 

El-Kady- Hanna, 0288; Refaai, 0288 and Uwakiem, 0288). 

Recently, it was suggested that vitamins participate in plant 

growth and development indirectly by enhancing the endogenous 

levels of various growth factors such as cytokinins and gibberellins. 

Most vitamins are synthesized in the leaves and translocated in the 

phloem. For more than two decades, study of the role of vitamins in 

plants has attracted sporadic attention. These studies have indicated 

that various physiological processes such as nutrient uptake, 

respiration, photosynthesis as well as chlorophyll and protein 

synthesis depend more or less on the availability of vitamins 

(Samiullah et al., 8811 and Tzeng and Devay, 8818). Application of 

vitamins is accompanied with enhancing alpha keto glutaric acid 

biosynthesis which is united with ammonia to form amino acids and 

proteins (Robinson, 8891; Karabanov, 8899; Oretli, 8819 and 

Buchala and Schmid, 8889). 

This study aimed to throw some lights on the effect of single and 

combined applications of some vitamins (K, E, A, B80 and C) on 

vegetative growth characters, vine nutritional status, yield and quality 

of Thompson seedless grapes.  

 

MATERIALS AND METHODS 

This study was carried out during 0282 and 0288 seasons on 

ninety- six uniform in vigour 84- years old head trained Thompson 

seedless grapevines grown in a private vineyard located at El- 

Faroukia village, Samalout district, Minia Governorate. The texture of 

the vineyard soil is silty clay and the soil is well drained and with a 

water table not less than two meters deep. Winter pruning during each 

season was conducted on the first week of Jan. by using head pruning 
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system leaving 90 eyes (82 long fruiting spurs × six eyes plus six 

replacement spurs × two eyes). All the selected vines had the same 

vine load (90 eyes) and planted at 0.2 × 0.2 m apart. Surface irrigation 

system was followed. 

Except those dealing with the present treatments all the selected 

vines (84 vines) received the usual horticultural practices which are 

common used in the vineyard. 

This experiment included thirty- two treatments from two factors 

namely A& B. The first factor (A) included the following eight 

treatments from single and combined applications of three soluble in 

fats vitamins namely K, E and A. 

a1) Spraying K, E and A vitamins each at 2.2 ppm. 

a2) Spraying K vitamins at 82 ppm. 

a3) Spraying E vitamins at 82 ppm. 

a4) Spraying A vitamins at 82 ppm. 

a5) Spraying K + E vitamins each at 82 ppm. 

a6) Spraying K + A vitamins each at 82 ppm. 

a7) Spraying E + A vitamins each at 82 ppm. 

a1) Spraying K + E + A vitamins each at 82 ppm. 

 

The second factor (B) comprised from the following four 

treatments from single and combined applications of the two soluble 

in water vitamins namely B80 and C:- 

b1) Spraying C and B80 vitamins each at 2.2 ppm. 

b2) Spraying C vitamin at 8222 ppm. 

b3) Spraying B80 vitamin at 82 ppm. 

b4) Spraying C + B80 vitamins at 8222 and 82 ppm, respectively. 

 

Each treatment was replicated three times, one vine per each. 

These vitamins were sprayed three times during each season on 

(growth start) the second week of Mar., (just before bloom) the first 

week of April and (just after berry setting) the 2
th

 week of April. All 

vitamins were solublized in 82 ml ethyl alcohol. Triton B as a wetting 

agent was added at 2.23 % to all the treatments including the control. 
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Spraying was done till the vines were covered completely with 

solutions (0 liters/ vine). 

Complete randomized block design in split plot arrangement was 

followed for statistical analysis of the present investigation. The eight 

vitamin K, E and A treatments occupied the main plots, while the four 

vitamins C and B80 ranked the subplots. 

At the first week of June, the leaf area (in cm
0
) was measured. by 

using the equation that outlined by Ahmed and Morsy (8888).  

Samples of five mature and fresh leaves from those leaves 

opposite to the basal clusters on each shoot were taken at the first 

week of May in both seasons to determine the plant pigments namely 

chlorophylls a and b as (mg/ 822g. Fresh weight).  

Twenty leaves picked from those leaves opposite to the basal 

clusters (According to Balo et al., 8811) for each vine were taken at 

the first week of May in both seasons to determine their content from 

N and P by different methods (according to Wilde et al., 8813).  

Harvesting took place when T.S.S./acid ratio in the berries of the 

check treatment reached at least 0358 (at the middle of July in both 

seasons) (according to Weaver, 8894). The yield of each vine was 

recorded in terms of weight (in kg.) and number of clusters per vine. 

 Five clusters from each vine were taken at random for the 

determination of the following physical and chemical characteristics:- 

1- Average berry weight (g.). 

2- Percentage of total soluble solids in the juice by using Handy 

refractometer. 

3- Percentage of total sugars in the juice by Lane and Eynon 

(8843) volumetric method as described in  A.O.A.C. (8883). 

4- Percentage of total acidity (as g tartaric acid/ 822 ml juice) by 

titration against 2.8 Na OH using phenolphthalein as an 

indicator (A.O.A.C., 8883). 

 

All the obtained data were tabulated and statistically analyzed 

using New L.S.D at 35 for made all comparisons among the 

investigated treatment means (according to Mead et al., 8881).  
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RESULTS AND DISCUSSION 
1. Leaf area (cm

2
) 

It is clear from the obtained data in Table (8) that single and 

combined applications of the three vitamins namely K, E and A 

significantly were accompanied with enhancing the leaf area 

(cm
0
)  rather than non- application (2.2 ppm vitamins). In 

descending order, application of vitamins K, E and A was 

significantly very effective in stimulating this growth character. 

Combined application (double and triple applications) was 

superior than application of each vitamin alone in this respect. 

Significant differences on the leaf area (cm
0
) were noticed among 

all vitamin treatments. The maximum values were recorded with 

using the three vitamins namely K, E and A together. The 

minimum values were recorded on untreated vines. 
 

Table 1: Effect of spraying some vitamins on the leaf area 

(cm
2
) of Thompson seedless grapevines during 2010 

and 2011 seasons. 

K, E and/ or  
A vitamins (A) 

2010 2011 
C and/ or B12 vitamins (B) 

b1 
 vit. at 

0.0 
ppm 

b2  
C vit. 

at 
1000 
ppm  

b3 
 B12 

vit at 
10 

ppm 

b4 
 C+ 
B12 
vit. 

 
Mean 

(A) 

b1 
 vit. at 

0.0 
ppm 

b2  
C vit. 

at 
1000 
ppm  

b3 
 B12 

vit at 
10 

ppm 

b4 
 C+ 
B12 
vit. 

 
Mean 

(A) 

a1 Vitamins at 0.0 ppm. 136.0 131.7 137.7 141.1 131.1 136.1 
140.

5 
131.

6 
142.

5 
131.

6 

a2 K vitamin at 10 ppm. 143.3 147.0 145.1 141.0 146.1 144.0 
141.

0 
146.

0 
150.

0 
147.

0 

a3 E vitamin at 10 ppm. 140.1 144.1 142.1 146.1 143.1 141.7 
145.

7 
143.

1 
147.

7 
144.

7 

a4 A vitamin at 10 ppm. 131.0 142.1 140.0 144.1 141.1 131.1 
142.

1 
141.

0 
145.

0 
141.

1 

a5 K + E vitamins. 151.1 156.1 154.0 151.1 155.0 152.1 
157.

0 
154.

1 
151.

0 
155.

1 

a6 K + A vitamins. 141.1 153.1 151.0 155.1 152.1 141.1 
153.

1 
151.

1 
155.

1 
152.

1 

a7 E + A vitamins. 146.1 150.0 141.0 152.1 141.0 145.7 
141.

1 
147.

1 
151.

1 
141.

1 

a1 K + E + A Vitamins. 154.6 151.6 156.7 163.1 151.4 155.5 
160.

0 
151.

0 
164.

0 
151.

4 

Mean (B) 144.1 141.1 146.1 151.4  145.6 
141.

7 
147.

7 
151.

1 
 

 A B AB A B AB 
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New L.S.D at 5 % 1.1 1.5 4.2 1.5 1.3 3.7 

It is evident from the obtained data in Table (8) that 

application of vitamins C and/ or B80 significantly stimulated the 

leaf area (cm
0
) in relative to the control treatment. Single 

application of vitamin C was preferable than using vitamin B80 

alone in this respect. Combined application of vitamins C and 

B80 was superior than using each vitamin alone in enhancing the 

leaf area (cm
0
).   

The interaction between different vitamins namely K, E, A, 

C and B80 had significant effect on the leaf area. The maximum 

values were recorded with using the five vitamins namely K, E, 

A, C and B80 together. Untreating the vines with these vitamins 

gave the minimum values. 

The promoting effect of these vitamins on growth characters 

might be attributed to one or more of the following reasons 

(according to Elade, 8880; Sharma and Davis, 8889 and Singh et 

al., 0228), 

8- They are responsible for stimulating rooting and reversing 

the effect of ABA on leaf abscission. 

0- They are provided disease control against most fungi and 

caused a prolongation in shelf- life of plant organs. 

1- They play an essential roles in building of most organic 

foods, biosynthesis of proteins and amino acids, synthesis 

of plant pigments and enhancing nutrient uptake. 

2- They are favourable for enhancing the formation of 

meristems through supplying of metabolites to the apex. 

3- They are important in enhancing the endogenous levels of 

various growth factors such as IAA, GA1 and cytokinins. 

4- They act as the coenzymes for many enzymes that aid in 

promoting photosynthesis. 

These results are in harmony with those obtained by Refaai 

(0288) and Uwakiem (0288) on Thompson seedless grapevines.  

 

2.Chlorophylls A and B in the leaves 

Plant pigments namely chlorophylls a and b were 

significantly promoted with foliar application of vitamins K, E 
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and/ or A either applied alone or in different combinations 

comparing with the check treatment as shown in Tables (0 & 1). 

Significant differences on these plant pigments were 

observed among all vitamin treatments. The best vitamins in this 

respect were A, E and K, in ascending order. Combined 

applications of these vitamins were superior than application of 

each vitamin alone in this connection. The best double 

application was using vitamins K + E. Using the three vitamins 

together gave the maximum values of such two pigments. 

Untreating the vines with these vitamins effectively minimized 

these pigments.  

 

Table 2: Effect of spraying some vitamins on chlorophyll a in 

the fresh leaves (mg/ 100 g F.W) of Thompson 

seedless grapevines during 2010 and 2011 

seasons. 

K, E and/ or A 

vitamins (A) 

2010 2011 

C and/ or B12 vitamins (B) 

b1 

 vit. 

at 

0.0 

ppm 

b2  

C vit. 

at 

1000 

ppm  

b3 

 B12 

vit at 

10 

ppm 

b4 

 C+ 

B12 

vit. 

 

Mean 

(A) 

b1 

 vit. 

at 

0.0 

ppm 

b2  

C vit. 

at 

1000 

ppm  

b3 

 B12 

vit at 

10 

ppm 

b4 

 C+ 

B12 

vit. 

 

Mean 

(A) 

a1 Vitamins at 0.0 ppm. 11.1 21.3 20.7 22.3 21.0 20.0 21.1 20.1 22.1 21.4 

a2 K vitamin at 10 ppm. 22.7 24.1 23.4 25.0 23.1 23.3 25.2 24.2 26.3 24.7 

a3 E vitamin at 10 ppm. 21.7 23.1 22.4 24.0 22.1 22.1 24.0 23.0 25.0 23.5 

a4 A vitamin at 10 ppm. 20.1 22.2 21.5 23.0 21.1 21.0 22.1 21.1 23.1 22.4 

a5 K + E vitamins. 26.1 27.5 26.1 21.6 27.2 26.6 21.7 27.6 21.1 21.2 

a6 K + A vitamins. 25.0 26.5 25.1 27.5 26.2 25.5 27.5 26.5 21.6 27.0 

a7 E + A vitamins. 23.1 25.1 24.5 26.1 24.1 24.4 26.4 25.4 27.5 25.1 

a1 K + E + A Vitamins. 27.0 21.6 27.1 30.6 21.5 27.1 21.1 21.1 32.1 21.6 

Mean (B) 23.4 24.1 24.1 25.1  23.1 25.1 24.1 27.0  

 

New L.S.D at 5 % 

A B AB A B AB 

0.1 0.6 1.7 0.1 0.7 2.0 
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Single and combined applications of vitamins C and B80 

caused significant promotion on the two plant pigments 

comparing with non- application. Application of vitamin C 

surpassed the application of vitamin B80 in this respect. 

Combined application of vitamins C and B80 was preferable than 

using each vitamin alone in enhancing plant pigments. The check 

vines produced the minimum values.  

Table 3: Effect of spraying some vitamins on chlorophyll b in 

the fresh leaves (mg/ 100 g F.W) of Thompson 

seedless grapevines during 2010 and 2011 

seasons. 

K, E and/ or 
A vitamins 

(A) 

2010 2011 
C and/ or B12 vitamins (B) 

b1 
 vit. at 

0.0 
ppm 

b2  
C vit. 

at 
1000 
ppm  

b3 
 B12 vit 
at 10 
ppm 

b4 
 C+ 

B12 vit. 

 
Mean 

(A) 

b1 
 vit. at 

0.0 
ppm 

b2  
C vit. 

at 
1000 
ppm  

b3 
 B12 vit 
at 10 
ppm 

b4 
 C+ 

B12 vit. 

 
Mean 

(A) 

a1 Vitamins at 
0.0 ppm. 

7.1 1.1 7.6 1.1 7.1 7.4 1.4 7.1 1.1 1.2 

a2 K vitamin 
at 10 ppm. 

1.0 10.1 1.5 10.1 1.1 1.3 10.4 1.1 11.1 10.1 

a3 E vitamin 
at 10 ppm. 

1.2 1.2 1.7 1.1 1.0 1.5 1.5 1.1 10.0 1.3 

a4 A vitamin 
at 10 ppm. 

7.6 1.7 1.1 1.4 1.4 7.1 1.0 1.5 1.1 1.7 

a5 K + E 
vitamins. 

10.6 11.6 11.1 12.3 11.4 10.1 11.1 11.4 12.6 11.7 

a6 K + A 
vitamins. 

10.1 11.1 10.6 11.1 10.1 10.4 11.4 10.1 12.1 11.2 

a7 E + A 
vitamins. 

1.5 10.7 10.1 11.5 10.4 1.1 11.1 10.4 11.1 10.1 

a1 K + E + A 
Vitamins. 

11.2 12.4 11.7 13.1 12.3 11.5 12.1 12.1 14.5 12.7 

Mean (B) 1.2 10.2 1.7 11.0  1.5 10.6 10.0 11.4  

 
New L.S.D at 
5 % 

A B AB A B AB 

0.5 0.4 1.1 0.6 0.4 1.1 

 

The interaction between various vitamins had significant 

effect on plant pigments. The two plant pigments were 

maximized with using all vitamins together. The lowest values 

were recorded on untreated with vitamin vines.  
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The essential role of these vitamins in enhancing the uptake 

of N and Mg could result in enhancing plant pigments (Oretili, 

8819).  

The same trend was observed in Thompson seedless 

grapevines by Ahmed and Seleem- Basma (0221); Refaai (0288) 

and Uwakiem (0288) 
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3. Percentages of N and P in the leaves: 

It is clear from the data in Tables (2 & 3) that percentages 

of N and P in the leaves were significantly affected with varying 

vitamin treatments. They were significantly stimulated with 

using vitamins K, E and A either singly or in all possible 

combinations rather than non- application. Using vitamins K, E 

and A, in descending order was significantly very effective in 

stimulating the percentages of N and P in the leaves. Combined 

applications of these vitamins were superior than using each 

vitamin alone in increasing these nutrients. The maximum values 

were recorded on the vines that received all vitamins together.  

Table 4: Effect of spraying some vitamins on the percentage 

of N in the leaves of Thompson seedless grapevines 

during 2010 and 2011 seasons. 

    

K, E and/ or A  

vitamins (A) 

2010 2011 

C and/ or B12 vitamins (B) 

b1 

 vit. 

at  

0.0 

 ppm 

b2  

C vit.  

at  

1000  

ppm  

b3 

 B12 

vit at 

 10  

ppm 

b4 

 C+ 

B12 

 vit. 

 

Mean 

 (A) 

b1 

 vit. 

at  

0.0 

ppm 

b2  

C vit.  

at 

1000 

 ppm  

b3 

 B12 

vit  

at 10  

ppm 

b4 

 C+ 

B12  

vit. 

 

Mean 

 (A) 

a1 Vitamins at 0.0 ppm. 1.51 1.75 1.67 1.14 1.71 1.60 1.77 1.61 1.17 1.73 

a2 K vitamin at 10 ppm. 1.16 2.01 1.14 2.01 1.17 1.11 2.03 1.15 2.12 1.11 

a3 E vitamin at 10 ppm. 1.71 1.14 1.16 2.05 1.11 1.11 1.16 1.17 2.01 1.13 

a4 A vitamin at 10 ppm. 1.61 1.14 1.76 1.14 1.10 1.70 1.16 1.77 1.17 1.12 

a5 K + E vitamins. 2.12 2.21 2.20 2.31 2.25 2.14 2.31 2.20 2.42 2.26 

a6 K + A vitamins. 2.04 2.20 2.12 2.30 2.16 2.06 2.21 2.13 2.33 2.11 

a7 E + A vitamins. 1.15 2.11 2.03 2.21 2.07 1.17 2.13 2.05 2.23 2.01 

a1 K + E + A Vitamins. 2.21 2.41 2.30 2.63 2.31 2.23 2.43 2.30 2.71 2.41 

Mean (B) 1.10 2.06 1.11 2.11  1.12 2.01 1.11 1.11  

 

New L.S.D at 5 % 

A B AB A B AB 

0.07 0.06 0.17 0.06 0.05 0.14 

 

Single and combined applications of vitamins C and B80 

significantly was accompanied with enhancing percentages of N 
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and P in the leaves rather than non- application. Application of 

vitamin C surpassed the application of vitamin B80 in this 

connection. Combined application of both vitamins (C& B80) 

was accompanied with maximizing these nutrients comparing 

with using each vitamin alone.  

Table 5: Effect of spraying some vitamins on the percentage 

of P in the leaves of Thompson seedless grapevines 

during 2010 and 2011 seasons. 

K, E and/ or A 

vitamins (A) 

2010 2011 

C and/ or B12 vitamins (B) 

B1 

 vit. 

at 0.0 

ppm 

b2  

C vit. 

at 

1000 

ppm  

b3 

 B12 

vit at 

10 

ppm 

b4 

 C+ 

B12 

vit. 

 

Mean 

(A) 

b1 

 vit. 

at 0.0 

ppm 

b2  

C vit. 

at 

1000 

ppm  

b3 

 B12 

vit at 

10 

ppm 

b4 

 C+ 

B12 

vit. 

 

Mean 

(A) 

a1 Vitamins at 0.0 ppm. 0.11 0.15 0.13 0.11 0.14 0.12 0.17 0.15 0.20 0.16 

a2 K vitamin at 10 ppm. 0.11 0.23 0.20 0.25 0.21 0.20 0.24 0.22 0.25 0.23 

a3 E vitamin at 10 ppm. 0.16 0.21 0.11 0.23 0.11 0.11 0.22 0.11 0.24 0.21 

a4 A vitamin at 10 ppm. 0.13 0.11 0.15 0.20 0.16 0.15 0.20 0.17 0.22 0.11 

a5 K + E vitamins. 0.25 0.30 0.27 0.31 0.21 0.27 0.32 0.21 0.35 0.30 

a6 K + A vitamins. 0.22 0.21 0.26 0.30 0.27 0.24 0.31 0.21 0.32 0.21 

a7 E + A vitamins. 0.20 0.24 0.22 0.26 0.23 0.22 0.26 0.24 0.21 0.25 

a1 K + E + A Vitamins. 0.27 0.33 0.30 0.31 0.32 0.30 0.34 0.32 0.31 0.34 

Mean (B) 0.11 0.24 0.21 0.26  0.21 0.25 0.23 0.21  

 

New L.S.D at 5 % 

A B AB A B AB 

0.02 0.02 0.06 0.02 0.02 0.06 

 

The investigated interaction between different vitamins had 

significant effect on the percentages of N and P in the leaves. The 

maximum values were recorded with using all vitamins together. 

The minimum values were obtained with the neglection of using 

these vitamins.  

The essential role of these vitamins in enhancing root 

development, nutrients uptake and plant pigments formations 

surely reflected on increasing nutrients in the leaves (Robinson, 

8891; Oretili, 8819 and Tzeng and Devay, 8818).  
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The same trend was observed in Thompson seedless 

grapevines by Ahmed and Seleem- Basma (0221); Refaai 

(0288); Uwakiem (0288) and El Kady- Hanna (0288). 

4. The yield 

It is clear from the data in Tables (4 & 9) that single and 

combined applications of vitamins K, E and A significantly were 

accompanied with improving the yield expressed in number of 

clusters per vine and weight (kg.) comparing with non- 

application. Number of clusters/ vine in the first season of study 

did not significantly affect with the present vitamin treatments. 

Foliar application of A, E and K, in ascending order was 

significantly very effective in improving the yield. Combined 

application of these vitamins was favourable than using each 

vitamins alone in improving the yield.  

Table 6: Effect of spraying some vitamins on the number of 

clusters per vine of Thompson seedless grapevines 

during 2010 and 2011 seasons. 

K, E and/ or A 
vitamins (A) 

2010 2011 
C and/ or B12 vitamins (B) 

b1 
 vit. 

at 0.0 
ppm 

b2  
C vit. 

at 
1000 
ppm  

b3 
 B12 

vit at 
10 

ppm 

b4 
 C+ 
B12 
vit. 

 
Mean 

(A) 

b1 
 vit. 

at 0.0 
ppm 

b2  
C vit. 

at 
1000 
ppm  

b3 
 B12 

vit at 
10 

ppm 

b4 
 C+ 
B12 
vit. 

 
Mean 

(A) 

a1 Vitamins at 0.0 
ppm. 

11.0 11.0 11.0 20.0 11.0 11.0 21.0 20.0 22.0 20.5 

a2 K vitamin at 10 
ppm. 

11.0 20.0 11.0 20.0 11.5 20.0 22.0 21.0 23.0 21.5 

a3 E vitamin at 10 
ppm. 

11.0 20.0 11.0 20.0 11.5 20.0 22.0 21.0 23.0 21.5 

a4 A vitamin at 10 
ppm. 

11.0 20.0 11.0 20.0 11.5 20.0 22.0 21.0 23.0 21.5 

a5 K + E vitamins. 11.0 20.0 11.0 20.0 11.5 21.0 22.0 22.0 24.0 22.2 
a6 K + A vitamins. 11.0 20.0 11.0 20.0 11.5 21.0 22.0 22.0 23.0 22.0 
a7 E + A vitamins. 11.0 20.0 11.0 20.0 11.5 21.0 22.0 22.0 23.0 22.0 
a1 K + E + A Vitamins. 11.0 20.0 11.0 20.0 11.5 22.0 24.0 23.0 24.0 23.2 
Mean (B) 11.1 11.1 11.0 20.0  20.5 22.1 21.5 23.1  

New L.S.D at 5 % 
A B AB A B AB 

NS NS NS 1.0 1.0 2.5 

 

Application of vitamins C and/ or B80 significantly was 

followed by improving the yield expressed in number of clusters 
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per vine and weight (kg.) rather than non- application. 

Application of vitamin C was preferable than using vitamin B80 

in improving the yield. Combined application of vitamins C and 

B80 was favourable in improving the yield than using each 

vitamin alone. The present treatment had significant effect on 

number of clusters per vine in the first season of study.  

Table 7: Effect of spraying some vitamins on the yield/ vine 

(kg.) of Thompson seedless grapevines during 2010 

and 2011 seasons. 

K, E and/ or A  

vitamins (A) 

2010 2011 

C and/ or B12 vitamins (B) 

b1 

 vit. 

at 0.0 

ppm 

b2  

C vit. 

at 

1000 

ppm  

b3 

 B12 

vit at 

10 

ppm 

B4 

 C+ 

B12 

vit. 

 

Mean 

(A) 

b1 

 vit. 

at 0.0 

ppm 

b2  

C vit. 

at 

1000 

ppm  

b3 

 B12 

vit at 

10 

ppm 

b4 

 C+ 

B12 

vit. 

 

Mean 

(A) 

a1 Vitamins at 0.0 ppm. 4.1 5.1 5.5 6.2 5.6 5.2 6.5 5.1 6.1 6.1 

a2 K vitamin at 10 ppm. 6.0 7.1 6.4 7.1 6.6 6.4 7.1 7.1 1.3 7.4 

a3 E vitamin at 10 ppm. 5.1 6.1 6.3 7.0 6.5 6.3 7.7 7.0 1.1 7.3 

a4 A vitamin at 10 ppm. 5.5 6.7 6.0 6.1 6.2 5.1 7.4 6.7 7.1 6.1 

a5 K + E vitamins. 6.1 7.1 7.2 1.0 7.5 7.6 1.5 1.4 1.4 1.5 

a6 K + A vitamins. 6.7 1.0 7.1 1.1 7.5 7.5 1.4 1.3 1.1 1.2 

a7 E + A vitamins. 6.4 7.4 6.7 7.5 7.0 7.1 1.2 7.1 1.6 7.1 

a1 K + E + A Vitamins. 7.2 1.3 7.6 1.4 7.1 1.5 1.3 1.1 1.4 1.0 

Mean (B) 6.2 7.3 6.6 7.4  6.1 7.1 7.5 1.4  

New L.S.D at 5 % A B AB A B AB 

 

It is evident from the obtained data that the investigated 

interaction had no significant effect on the number of clusters per 

vine in the first season of study. Treating the vines with all 

vitamins (A, E, K, C and B80) gave the maximum yield (1.2 and 

8.2 kg during both seasons, respectively). The lowest values (2.8 

and 3.0 kg during both seasons, respectively) were observed on 

untreated vines. 

These results regarding the promoting effect of these 

vitamins on the yield are mainly attributed to their positive action 
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on the biosynthesis of organic foods especially carbohydrates as 

well as their major effects on stimulating growth characters and 

the availability of different nutrients in favour of producing 

healthy plants greatly able to produce higher yields. These results 

are in agreement with those obtained by Refaai (0288); Uwakiem 

(0288) and El- Kady- Hanaa (0288).  

5.  Physical and chemical characteristics of the berries: 

It is clear from the data in Tables (1 & 8 &82 & 88) that 

using the three vitamins namely A, E and K either singly or in all 

possible combinations significantly resulted in improving quality 

of the berries in terms of increasing berry weight (g), total 

soluble solids % and total sugars % and reducing acidity % rather 

than non- application.  

 
 

Table 1: Effect of spraying some vitamins on the average 

berry weight (g.) of Thompson seedless grapevines 

during 2010 and 2011 seasons. 

K, E and/ or A 
vitamins (A) 

2010 2011 
C and/ or B12 vitamins (B) 

b1 
 vit. 

at 0.0 
ppm 

b2  
C vit. 

at 
1000 
ppm  

b3 
 B12 

vit at 
10 

ppm 

b4 
 C+ 
B12 
vit. 

 
Mean 

(A) 

b1 
 vit. 

at 0.0 
ppm 

b2  
C vit. 

at 
1000 
ppm  

b3 
 B12 

vit at 
10 

ppm 

b4 
 C+ 
B12 
vit. 

 
Mean 

(A) 

a1 Vitamins at 0.0 
ppm. 

1.47 1.61 1.54 1.70 1.60 1.41 1.64 1.56 1.71 1.60 

a2 K vitamin at 10 
ppm. 

1.71 1.16 1.71 1.16 1.10 1.72 1.11 1.10 1.15 1.10 

a3 E vitamin at 10 
ppm. 

1.64 1.71 1.71 1.11 1.70 1.65 1.11 1.73 1.11 1.10 

a4 A vitamin at 10 
ppm. 

1.55 1.61 1.62 1.71 1.60 1.55 1.71 1.63 1.71 1.70 

a5 K + E vitamins. 1.11 2.05 1.11 2.15 2.02 1.12 2.01 2.01 2.16 2.04 
a6 K + A vitamins. 1.15 1.11 1.12 2.01 1.10 1.16 2.02 1.14 2.01 1.10 
a7 E + A vitamins. 1.71 1.12 1.15 2.02 1.10 1.10 1.16 1.11 2.02 1.10 
a1 K + E + A 
Vitamins. 

2.00 2.15 2.07 2.33 2.10 2.01 2.15 2.01 2.34 2.10 

Mean (B) 1.7 1.1 1.1 1.1  1.7 1.1 1.1 1.1  
 
New L.S.D at 5 % 

A B AB A B AB 
0.07 0.06 0.17 0.07 0.06 0.17 

 

The promotion on fruit quality was associated with using 

vitamins A, E and K, in ascending order. Combined applications 

of these vitamins was preferable than using each vitamin alone in 
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improving both physical and chemical characteristics. The best 

results were obtained with using vitamins A, E and K together. 

Unfavourable effects on quality of the berries were obtained on 

untreated vines.  

Table 1: Effect of spraying some vitamins on the percentage 

of total soluble solids in the grapes of Thompson 

seedless grapevines during 2010 and 2011 

seasons. 

K, E and/ or A 

vitamins (A) 

2010 2011 

C and/ or B12 vitamins (B) 

b1 

 vit. at 

0.0 

ppm 

b2  

C vit. 

at 

1000 

ppm  

b3 

 B12 

vit at 

10 

ppm 

b4 

 C+ 

B12 

vit. 

Mean 

(A) 

b1 

 vit. at 

0.0 

ppm 

b2  

C vit. 

at 

1000 

ppm  

b3 

 B12 

vit at 

10 

ppm 

b4 

 C+ 

B12 

vit. 

 

Mean 

(A) 

a1 Vitamins at 0.0 ppm. 11.0 11.6 11.3 11.0 11.4 11.0 11.7 11.4 11.1 11.5 

a2 K vitamin at 10 

ppm. 
11.0 11.6 11.3 20.0 11.4 11.1 11.7 11.4 20.1 11.5 

a3 E vitamin at 10 ppm. 11.6 11.3 11.0 11.7 11.1 11.7 11.3 11.1 11.1 11.2 

a4 A vitamin at 10 

ppm. 
11.3 11.1 11.5 11.2 11.6 11.4 11.1 11.5 11.2 11.7 

a5 K + E vitamins. 20.0 20.6 20.3 21.0 20.4 20.0 20.6 20.4 21.0 20.5 

a6 K + A vitamins. 11.7 20.3 20.0 20.6 20.1 11.1 20.3 20.0 20.6 20.1 

a7 E + A vitamins. 11.4 20.0 11.7 20.3 11.1 11.5 20.0 11.1 20.3 11.1 

a1 K + E + A Vitamins. 20.3 20.1 20.6 21.3 20.7 20.4 21.0 20.7 21.4 20.1 

Mean (B) 11.2 11.1 11.5 20.1  11.2 11.1 11.5 20.2  

 

New L.S.D at 5 % 

A B AB A B AB 

0.3 0.2 0.6 0.3 0.2 0.6 

 

Single and combined applications of vitamins C and B80 

was significantly very effective in improving quality of the 

berries comparing with the check treatment. The promotion was 

associated with using both vitamins together rather than using 

each vitamin alone. The best results were recorded when both 

vitamins were applied together. Unfavourable effects on quality 

of the berries were observed on untreated vines.  
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The studied interaction had significant effect on both 

physical and chemical characteristics of the berries. Treating the 

vines with all vitamins gave the best results with regard to quality 

of the berries during 0282 and 0288 seasons. 
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Table 10: Effect of spraying some vitamins on the percentage 

of total acidity in the grapes of Thompson seedless 

grapevines during 2010 and 2011 seasons. 

K, E and/ or A 

vitamins (A) 

2010 2011 

C and/ or B12 vitamins (B) 

b1 

 vit. at 

0.0 

ppm 

b2  

C vit. 

at 

1000 

ppm  

b3 

 B12 

vit at 

10 

ppm 

b4 

 C+ 

B12 

vit. 

 

Mean 

(A) 

b1 

 vit. at 

0.0 

ppm 

b2  

C vit. 

at 

1000 

ppm  

b3 

 B12 

vit at 

10 

ppm 

b4 

 C+ 

B12 

vit. 

 

Mean 

(A) 

a1 Vitamins at 0.0 ppm. 
0.71

0 

0.67

3 

0.61

0 

0.65

3 

0.61

1 

0.70

4 

0.67

0 

0.61

5 

0.65

0 

0.67

7 

a2 K vitamin at 10 ppm. 
0.64

1 

0.61

0 

0.62

7 

0.51

0 

0.61

1 

0.64

2 

0.60

7 

0.62

2 

0.51

7 

0.61

4 

a3 E vitamin at 10 ppm. 
0.67

0 

0.63

3 

0.65

0 

0.61

2 

0.64

1 

0.66

4 

0.63

0 

0.64

5 

0.60

1 

0.63

7 

a4 A vitamin at 10 ppm. 
0.61

0 

0.65

2 

0.67

0 

0.63

1 

0.66

0 

0.61

4 

0.64

1 

0.66

5 

0.62

7 

0.65

6 

a5 K + E vitamins. 
0.51

1 

0.54

4 

0.56

1 

0.52

4 

0.55

2 

0.57

7 

0.54

1 

0.55

5 

0.52

1 

0.54

1 

a6 K + A vitamins. 
0.60

0 

0.56

4 

0.51

1 

0.64

4 

0.51

7 

0.51

6 

0.56

0 

0.57

6 

0.64

1 

0.51

3 

a7 E + A vitamins. 
0.62

7 

0.51

0 

0.60

7 

0.57

0 

0.51

1 

0.62

1 

0.51

5 

0.60

2 

0.56

7 

0.51

4 

a1 K + E + A Vitamins. 
0.56

1 

0.52

4 

0.54

1 

0.50

1 

0.53

2 

0.55

5 

0.52

0 

0.53

6 

0.41

7 

0.52

7 

Mean (B) 0.63 0.51 0.61 0.51  0.63 0.51 0.61 0.51  
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5 1 5 0 0 5 1 7 

 

New L.S.D at 5 % 

A B AB A B AB 

0.011 0.016 0.045 0.011 0.014 0.040 

 

The essential role of vitamins on the biosynthesis of sugars 

and plant pigments explained the present results. 

Similar results were obtained by Ahmed and Seleem- 

Basma (0221); Refaai (0288); Uwakiem (0288) and El- Kady- 

Hanaa (0288) on Thompson seedless grapes. 

 

Table 11: Effect of spraying some vitamins on the percentage 

of total sugars in the grapes of Thompson seedless 

grapevines during 2010 and 2011 seasons. 

K, E and/ or A 

vitamins (A) 

2010 2011 

C and/ or B12 vitamins (B) 

b1 

 vit. at 

0.0 

ppm 

b2  

C vit. 

at 

1000 

ppm  

b3 

 B12 

vit at 

10 

ppm 

b4 

 C+ 

B12 

vit. 

 

Mean 

(A) 

b1 

 vit. at 

0.0 

ppm 

b2  

C vit. 

at 

1000 

ppm  

b3 

 B12 

vit at 

10 

ppm 

b4 

 C+ 

B12 

vit. 

 

Mean 

(A) 

a1 Vitamins at 0.0 ppm. 16.2 16.7 16.4 16.1 16.5 16.4 16.1 16.7 17.3 16.1 

a2 K vitamin at 10 ppm. 17.0 17.6 17.3 17.1 17.4 17.2 17.1 17.7 11.2 17.7 

a3 E vitamin at 10 ppm. 16.1 17.4 17.1 17.6 17.2 17.0 17.6 17.4 11.0 17.5 

a4 A vitamin at 10 ppm. 16.5 17.1 16.1 17.3 16.1 16.7 17.3 17.1 17.7 17.2 

a5 K + E vitamins. 17.1 11.5 11.2 11.1 11.3 11.1 11.7 11.5 11.1 11.6 

a6 K + A vitamins. 17.6 11.3 11.0 11.5 11.1 17.1 11.5 11.3 11.1 11.4 

a7 E + A vitamins. 17.3 11.0 17.6 11.3 17.1 17.5 11.3 11.0 11.7 11.1 

a1 K + E + A Vitamins. 11.3 11.0 11.6 11.7 11.1 11.5 11.3 11.1 11.1 11.1 

Mean (B) 17.2 17.1 17.5 11.1  17.4 11.1 17.1 11.5  

 

New L.S.D at 5 % 

A B AB A B AB 

0.3 0.2 0.6 0.3 0.2 0.6 

 

Conclusion 

Three sprays of vitamin mixture containing K, E, A, C and 

B80 gave the beat results on yield and fruit quality of Thompson 

seedless grapevines. 



 

 

The benefits of spraying vitamins on thompson seedless grapevine  

-127- 

 

 



 

 

F. F. Ahmed et al, 

-121- 

REFERENCES 
Ahmed, F. F and Morsy, M. H. (1111): A new method for 

measuring leaf area in different fruit species. Minia. 

J. Agric .Rec. & Dev.88: 89-823. 

Ahmed, F. F. and Seleem- Basma, M. (2001): Trials for 

improving yield and quality of Thompson seedless 

grapes by using some antioxidants. Minia J. of Agric. 

Res. & Develop Vol. (01) No. 8 pp. 8-88. 

Association of Official Agricultural Chemists (1115): Official 

Methods of Analysis (A.O.A.C), 80
th

 Ed. Benjamin 

Franklin Station, Washington D.C. U.S.A. pp. 282-

382. 

Balo, E.; Prilesszky, G.; Happ, I.; Kaholami, M. and Vega. 

L. (1111): Soil improvement and the use of leaf 

analysis for forecasting nutrient requirements of 

grapes. Potash Review (Subject 8, 0
nd

 suite, No. 

48: 8-3). 

Buchala, A. J. and Schmid, C. (1117): Vitamin D and its 

analogues as new class of plant growth substances 

affecting Rhizogenesis. Nature Vol. 3 pp. 012 – 012. 

Elade, Y. (1112): The use of antioxidants to control grey mould 

(Botrytis cinera) and white mould (Sclerotiorim spp.) 

in various crops. Plants Path. 828: 289-204. 

El-Kady-Hanaa, F.M. (2011): Productive performance of 

Thompson seedless grapevines in relation to 

application of some antioxidants, magnesium and 

boron. Msc. Thesis Fac. of Agric. Minia Univ. 

Egypt. 



 

 

The benefits of spraying vitamins on thompson seedless grapevine  

-121- 

Galal, A. A. and El- Sayed, A. A. (1115): Antioxidants for the 

control of fusarial diseases. Egypt J. Phytopath., 01 

No. (8/0). 

Karabanov, L. (1177): Effect of growth regulators and vitamins 

on growth and certain physiological processes in 

potato. Plant Growth Regul. Proc. Int. Symp., pp. 

948. 

Lane, J. H. and Eynon, L. (1165): Determination of reducing 

sugars by means of Fehling's solution with 

methylene blue as indicator. A.O.A.C. Washington 

D.C. U.S.A. pp. 42 – 12. 

Mead, R.; Currow, R. N. and Harted, A. M. (1113): 

Statistical Methods in Agriculture and Experimental 

Biology. Second Ed. Chapman & Hall London. pp 

82 - 22. 

Oretli, J. J. (1117): Exogenous application of vitamins as 

regulators for growth and development of plants. 

Pflanzenernahr Bodenk, 832: 193 – 188. 

Prusky, D. (1111): The use of antioxidants to delay the 

onset of anthracnose and stem end in decaying 

avocado fruits after onset harvest. Plant Diseases. 

pp 90-118. 

Rao, M. V. Koch, J. R. and Davis, K. R. (2000): Ozone as a 

tool for probing programmed cell death in plants. 

Plant Mol. Bid. 22: 124 – 131. 

Refaai, M. M. (2011): Productive capacity of Thompson 

seedless grapevines in relation to some inorganic, 

organic and biofertilization as well as citric acid 

treatments. Ph. D. Thesis Fac. of Agric. Minia Univ. 

Egypt. 



 

 

F. F. Ahmed et al, 

-130- 

Robinson, F.A. (1173): Vitamins phytochemistry Vol. III: 883 -

881 Lawrence P. Miller (Ed.) Van Nostrand Rinhold. 

Comp. New York.  

Samiullah, S.A.; Ansari, M.M. and Afridi, R.K. (1111): B- 

vitamins in relation to crop productivity. Ind. Re. 

Life, Sci. 1: 38- 92. 

Sharma, Y. K. and Davis, K. R. (1117): The effect of ozone 

antioxidant response in plant. Free Rad Bio. 01: 213 

– 211. 

Singh, D. V.; Srivastva, G. C. and Abdin, M. Z. (2001): 

Amelioration of negative effect of water stress in 

Gassia angustifolia by benzyladenine and/ or 

ascorbic acid. Biologia Plantarum, 22 (8): 828 – 

821. 

Tzeng, D. D. and Devay, J. E. (1111): Biocidal activity of 

mixtures of methionine and riboflavin against plant 

pathogenic fungi and bacteria and possible modes of 

action. Mycologia, 18: 222 – 280.  

Uwakiem, M. Kh. (2011): Effect of some organic, bio and slow 

release N fertilizers as well as some antioxidants on 

vegetative growth, yield and berries quality of 

Thompson seedlees grapevines Ph. D, Thesis. Fac. of 

Agric. Minia Univ. Egypt. 

Weaver, R. J. (1176): Grape Growing, A Wiley Interscience 

Publication John Wiley & Davis, New York, 

London, Sydney, Tronto pp. 842 – 893. 

Wilde, S. A.; Corey, R. B.; Layer, J. G. and Voigt, G. K. 

(1115):  Soils and Plant Analysis for Tree Culture. 

1
rd

 Ed. Oxford and IBH publishing Co., New Delhi, 

India. pp. 308 – 324. 



 

 

The benefits of spraying vitamins on thompson seedless grapevine  

-131- 

 



 

 

F. F. Ahmed et al, 

-132- 

 
 فوائد رش بعض الفيتامينات على العنب صنف طومسون سيدلس

 

 

 رحاب جمال إبراهيم - لاحمد محمد كمال عبد العا -فيصل فاضل احمد 
 مصر -جامعة المنيا -كمية الزراعة -قسم البساتين

، أ، ج، ،ديتامينممممات ،مممم   ، دراسممممة د اشممممد رش ممسممممة  0200، 0202تممممم ممممم   م سممممم   
 عمى كرمات العنب ط مس ن سيدلس. 00ب

أشمارت نتماشا الدراسمة المى أن المرش الوممردت  المشمتر  لتممي الويتامينمات كمان دعما  جممدا 
أ ، ب  كميمة   دى تحسين مساحة ال رقة  محت ى ال رقة ممن النيتمر جين  الو سمو ر  كم ر ديم

لمقارنممممة بمعاممممممة الكمممم نتر    كممممان التحسممممن المحصمممم    مصمممماشص الجمممم دة لمحبممممات  ملمممم  با
، أ مرتبممة ترتيبما تنازليما  لقمد تومم ا اسمتمدام ديتمامين ج عممن ، مرتبطما باسمتمدام ديتامينمات  ، 

أدضم   00دمى ،مما الصمدد  كمان اسمتمدام ديتمامين ج ممي ديتمامين ب 00اسمتمدام ديتمامين ب 
 من استمدام ك  ديتامين بموردة.

أمكن الحص   عمى أدض  النتاشا بمص ص كمية المحص    ج دة الحبات دى 
، 02، 02بتركيز  00،  ، ج، ب، العنب ط مس ن سيدلس عند استمدام ديتامينات أ ، 

 جزء دى الممي ن عمى الت ال  ث ثة مرات. 02، 0222، 02


