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ABSTRACT 
This study focused on examining the effect of single or 

combined application of four antioxidants namely; ascorbic acid, 

salicylic acid, citric acid or mixture of three amino acids 

(tryptophane, methionene and cysteine) each at 230 to 300 ppm on 

alleviating undesirable phenomena (clusters looseness and shot 

berries) occurred in Red Roomy grapevine cultivar. These 

antioxidants were sprayed three times: at growth start, just after 

berry setting and at one month later. 

Results showed that berry setting, yield, physical and 

chemical characteristics of Red Roomy grapes were positively 

affected by the application of these antioxidants either alone or in 

different combinations compared with the control treatment. In 

ascending order, application of ascorbic acid, salicylic acid, citric 

acid and the three amino acids was preferable in improving yield 

quantitively and qualitatively. All antioxidant treatments 

succeeded in producing larger and filled clusters and at the same 

time effectively minimized the occurrence of shot berries in the 

clusters. 

Three sprays of a mixture of antioxidants (ascorbic acid, 

salicylic acid, citric acid and amino acids (tryptophane, 
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methionene and cysteine) each at 230 ppm were responsible for 

promoting yield and quality of Red Roomy grapes. 

INTRODUCTION 

Recently, there have bean an increasing possibility of the 

application of antioxidants for controlling shot berries in the clusters 

and loose clusters in Red Roomy grapevine cv. They proved to be 

very essential in protecting the cells from senescence as well as 

enhancing cell division, endogenous natural hormones, nutrient 

uptake, photosynthesis, plant pigments and amino acids. They also 

play an important role in plant defense against oxidative stresses 

(Oertili, 7891). 

Previous studies confirmed the promotive effect of all 

antioxidant on yield and quality in different grapevine cvs (Madian, 

4002; Mahran, 4002; Amin, 4001; Farahat, 4009; Ahmed and 

Seleem- Basma, 4009; El- Sawy, 4008; Ibrahiem, 4008;  Abd El- 

Kariem, 4008; Abada and Abd El- Hameed, 4008 and 4070; Ahmed 

et al., 4070 and Fayed, 4070). 

The main objective of this study was examining the impact of 

some antioxidants on alleviating cluster looseness and shot berries as 

well as improving yield and quality of Red Roomy grapes. 

 

MATERIALS AND METHODS 

 This study was carried out during 4070 and 4077 seasons on 

sixty uniform in vigour 72-years old head trained Red Roomy 

grapevines grown in a private vineyard located at Samalout district, 

Minia Governorate. The soil is silty clay and 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. using head pruning 

system leaving 14 eyes (72 fruiting spurs × four eyes plus six 

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

load (14 eyes) and planted at 4.0 × 4.0 m apart. Surface irrigation 

system was followed. The vines received the usual horticultural 

practices that are already applied in the vineyard except those dealing 

with the application of any antioxidants. 
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The present experiment involved twenty treatments from single 

and combined applications of the four antioxidants namely; citric acid, 

ascorbic acid and salicylic acids as well as a mixture of three amino 

acids (tryptophane, methionene and cysteine) 
7- Control treatment (unsprayed vines) 

4- Spraying amino of acids (tryptophane, methionene and cysteine) at 420 

ppm.  

3- Spraying of amino acids  at 200 ppm. 

2- Spraying of citric acid at 420 ppm. 

2- Spraying of citric acid at 200 ppm. 

6- Spraying of salicylic acid at 420 ppm. 

1- Spraying of salicylic acid at 200 ppm. 

9- Spraying of ascorbic acid at 420 ppm. 

8- Spraying of ascorbic acid at 200 ppm. 

70- Spraying of amino acids + citric acid each at 420 ppm. 

77- Spraying of amino acids + salicylic acid each at 420 ppm. 

74- Spraying of amino acids + ascorbic acid each at 420 ppm. 

73- Spraying of citric acid + salicylic acid each at 420 ppm.  

72- Spraying of citric acid + ascorbic acid each at 420 ppm.  

72- Spraying of salicylic acid + ascorbic acid + each at 420 ppm.  

76- Spraying of citric acid + ascorbic acid + salicylic acid each at 420 ppm.  

71- Spraying of citric acid + ascorbic acid + amino acids each at 420 ppm.  

79- Spraying of citric acid + salicylic acid + amino acids each at 420 ppm.  

78- Spraying of ascorbic acid + salicylic acid + amino acids each at 420 

ppm.  

40- Spraying of all antioxidants at 420 ppm. 

 

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

antioxidants were sprayed three times during each season at growth 

start (the second week of April), just after berry setting (the second 

week of June) and at one month later (the second week of July). Triton 

B as a wetting agent was added at 0.020 to all antioxidant solutions 

including the control. All antioxidants except salicylic acid (soluble in 

ethyl alcohol) were dissolved in water. Spraying was done till the 

vines were covered completely with solutions (4 liters/ vine). 

Complete randomized block design was followed for statistical 

analysis of the present investigation. 
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 Five flower clusters per each vine were caged with white paper 

bags before the first bloom (7
st
 week of May). The bags were removed 

after completing of berry setting (4
nd

 week of June). Number of 

attached berries (number of attained berries) as well as number of 

dropped flowers and fruitlets were counted. Total number of flowers/ 

cluster was estimated by summation of attached berries + dropped 

fruitlets + dropped flowers. Berry set was calculated by dividing 

number of attached berries/ cluster by the total number of flowers per 

vine and multiplying the product by 700. 

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

check treatment reached at least 42: 7 (at the middle of August in both 

seasons) (according to Weaver, 7816). Yield expressed in weight (kg.) 

and number of clusters per vine was recorded. Five clusters/ vine were 

taken for determination of cluster weight (g.),berry weight (g.), shot 

berries %, total soluble solids, total sugars %, total acidity % (as g. 

tartaric acid/ 700 ml juice) and T.S.S/ acid (according to the 

procedures that out lined in A.O.A.C, 7882). 

Statistical analysis was conducted using new L.S.D test at 2 % 

for comparisons among the investigated treatment means (Mead et al., 

7883). 

 

RESULTS AND DISCUSSION 

Berry set %: 

Data in Table 7 reveal that all antioxidant treatments caused 

significant promotion on percentage of berry setting compared with 

the check treatment. Combined application was preferable than using 

each antioxidant alone in improving the percentage of berry setting. In 

the following ascending order, spraying ascorbic acid, salicylic acid, 

citric acid and the mixture of amino acids (tryptophane, methionene 

and cysteine) at 420 – 200 ppm were significantly very effective in 

enhancing berry set percentage. Significant differences on his 

character was detected among all antioxidant treatments. The 

maximum values (8.44 and 8.27 % during both seasons) were 

recorded on vines sprayed three times with all antioxidants. The 

minimum values (2.44 and 2.37 % during both seasons) were 
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recorded on the untreated vines. These results were true in both 

seasons. 

Table 3: Effect of some antioxidants on the percentage of berry 

setting and number of clusters per vine of Red Roomy 

grapevines during 2030 and 2033 seasons. 

Treatments 

Berry  

setting % 

No. of  

clusters/ vine 

2030 2033 2030 2033 

Control. 2.44 2.37 47.0 44.0 

Amino acids (AM) at 420 ppm. 6.42 6.33 43.0 46.0 

Amino acids (AM) at 200 ppm. 6.42 6.32 43.0 46.0 

Citric acid (CA) at 420 ppm. 2.88 6.08 44.0 46.0 

Citric acid (CA) at 200 ppm. 6.00 6.08 44.0 46.0 

Salicylic acid (SA) at 420 ppm. 2.17 2.90 44.0 42.0 

Salicylic acid (SA) at 200 ppm. 2.14 2.97 44.0 42.0 

Ascorbic acid (AA) at 420 ppm. 2.26 2.22 44.0 42.0 

Ascorbic acid (AA) at 200 ppm. 2.29 2.21 44.0 42.0 

AM + CA at 420 ppm. 1.12 1.93 43.0 49.0 

AM + SA at 420 ppm. 1.20 1.28 43.0 41.0 

AM + AA at 420 ppm. 1.00 1.08 43.0 41.0 

CA + SA at 420 ppm. 1.43 1.34 42.0 49.0 

CA + AA at 420 ppm. 6.12 1.92 43.0 41.0 

SA + AA at 420 ppm. 6.20 6.28 43.0 41.0 

CA + AA + SA at 420 ppm. 9.04 9.77 42.0 49.0 

CA + AA + AM at 420 ppm. 9.22 9.62 42.0 48.0 

CA + SA + AM at 420 ppm. 9.84 8.00 42.0 48.0 

AA + SA + AM at 420 ppm. 9.46 9.32 42.0 48.0 

All at 420 ppm. 8.44 8.27 42.0 30.0 

New L.S.D at 2.0 % 0.44 0.42 NS 7.6 

 

The promoting effect of these antioxidants on stimulating growth 

and vine nutritional status in favour of increasing number of berries on 

each cluster could explained the present results. These results are in 

agreement with those obtained by Madian, (4002); Amin, (4001) and 

El- Sawy (4008) on Superior grapevines. 

Yield/ vine and cluster weight: 
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It is evident from the data in Tables 7 and 4 that single or 

combined application of the four antioxidants significantly was 

accompanied with improving yield expressed in weight (kg.) and 

number of clusters (especially in the second season of study) as well 

as cluster weight comparing with the control treatment.  

 

Table 2: Effect of some antioxidants on the yield per vine (kg.) 

and cluster weight (g.) of Red Roomy grapevines during 

2030 and 2033 seasons. 

Treatments 

Yield/ vine  

(kg.) 

Cluster 

 weight (g.) 

2030 2033 2030 2033 

Control. 6.3 6.1 307.0 303.0 

Amino acids (AM) at 420 ppm. 1.9 8.0 320.0 322.0 

Amino acids (AM) at 200 ppm. 1.9 8.0 327.0 322.0 

Citric acid (CA) at 420 ppm. 1.4 9.1 349.0 332.0 

Citric acid (CA) at 200 ppm. 1.4 9.1 348.0 332.0 

Salicylic acid (SA) at 420 ppm. 1.0 1.9 378.0 346.0 

Salicylic acid (SA) at 200 ppm. 1.0 1.9 340.0 346.0 

Ascorbic acid (AA) at 420 ppm. 6.9 1.6 370.0 371.0 

Ascorbic acid (AA) at 200 ppm. 6.9 1.6 377.0 376.0 

AM + CA at 420 ppm. 9.6 70.6 314.0 390.0 

AM + SA at 420 ppm. 9.2 70.4 317.0 318.0 

AM + AA at 420 ppm. 9.3 70.0 363.0 310.0 

CA + SA at 420 ppm. 9.8 70.6 310.0 311.0 

CA + AA at 420 ppm. 9.4 8.1 322.0 367.0 

SA + AA at 420 ppm. 9.0 9.2 321.0 323.0 

CA + AA + SA at 420 ppm. 8.0 70.6 313.0 318.0 

CA + AA + AM at 420 ppm. 8.0 77.0 312.0 390.0 

CA + SA + AM at 420 ppm. 8.0 77.7 316.0 392.0 

AA + SA + AM at 420 ppm. 8.0 77.0 312.0 390.0 

All at 420 ppm. 8.4 77.9 392.0 383.0 

New L.S.D at 2.0 % 0.3 0.2 2.0 2.4 

 

The best treatment in this respect was spraying mixture of the 

three amino acids (tryptophane, methionene and cysteine). Spraying 
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ascorbic acid and salicylic acid were the least effective in this respect. 

Increasing concentration of each antioxidant from 420– 200 ppm had 

no significant affect on promoting yield and cluster weight. Treating 

the vines three times with all studied antioxidants each at 420 ppm 

almost maximized the yield (8.4 and 77.9 kg/ vine) compared with 

control in both seasons. The lowest yield (6.3 and 6.1 kg/ vine) in both 

seasons were recorded on the untreated vines. Antioxidant treatments 

had no significant promotion on the number of clusters in the first 

season of study. 

The beneficial effects of antioxidants on cluster weight and  yield 

was mainly attributed to their positive action on enhancing berry 

setting and berry weight. Their essential role on increasing cluster 

weight and number can not be neglect in this connection. 

Similar results were reported by Farahat, (4009) on Red Globe 

grapevines and Abd El- Kariem (4008) on Crimson seedless 

grapevines. 

 

Shot berries percentage : 

As shown in Table 3 single or combined applications of the  

four antioxidants were significantly responsible for checking the 

unfavorable phenomenon namely shot berries percentage compared 

with the control treatment. The superiority on reducing shot berries  

was mainly attributed to spraying of ascorbic acid, salicylic acid, citric 

acid and amino acids, in the ascending order. Sparing the vines with 

all antioxidants gave the minimum values (3.4 and 4.8 % ) in the two 

seasons respectively compared with the highest values (9.4 and 9.0) 

during both seasons  obtained in the untreated vines. 

The beneficial effect of these antioxidants on balancing mineral 

and organic foods in favour of amending the vines with their 

requirements from these nutrients as well as their positive action on 

counteracting the adverse effect of different stresses occurred during 

flowering and berry setting % (Oertili, 7891) could result in reducing 

shot berries %. 

Similar results were obtained by Madian, (4002); Amin, (4001); 

El- Sawy (4008) on Superior grapevines.   
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Table 1: Effect of some antioxidants on the percentage of shot 

berries and berry weight (g.) of Red Roomy grapevines 

during 2030 and 2033 seasons. 

Treatments 

Shot  

berries % 

Berry 

 weight (g.) 

2030 2033 2030 2033 

Control. 9.4 9.0 2.20 2.23 

Amino acids (AM) at 420 ppm. 6.2 6.3 2.96 2.87 

Amino acids (AM) at 200 ppm. 6.2 6.3 2.91 2.87 

Citric acid (CA) at 420 ppm. 1.0 6.9 2.11 2.94 

Citric acid (CA) at 200 ppm. 6.8 6.1 2.18 2.92 

Salicylic acid (SA) at 420 ppm. 1.3 1.7 2.69 2.14 

Salicylic acid (SA) at 200 ppm. 1.4 1.7 2.10 2.12 

Ascorbic acid (AA) at 420 ppm. 1.1 1.2 2.21 2.63 

Ascorbic acid (AA) at 200 ppm. 1.6 1.2 2.28 2.62 

AM + CA at 420 ppm. 2.6 2.3 2.41 2.34 

AM + SA at 420 ppm. 2.0 2.1 2.79 2.42 

AM + AA at 420 ppm. 2.6 2.3 2.08 2.72 

CA + SA at 420 ppm. 2.3 2.0 2.70 2.72 

CA + AA at 420 ppm. 2.8 2.6 2.00 2.06 

SA + AA at 420 ppm. 6.4 2.8 2.83 2.89 

CA + AA + SA at 420 ppm. 2.3 2.0 2.32 2.20 

CA + AA + AM at 420 ppm. 2.0 3.1 2.28 2.22 

CA + SA + AM at 420 ppm. 3.1 3.0 2.21 2.64 

AA + SA + AM at 420 ppm. 2.0 3.1 2.27 2.26 

All at 420 ppm. 3.4 4.8 2.62 2.10 

New L.S.D at 2.0 % 0.1 0.1 0.04 0.04 

 

Quality of the berries: 

It is clear from the obtained data in Tables 3, 2 and 2 that single 

or combined application of the four antioxidants each at 420 to 200 

ppm significantly improved both physical and chemical characteristics 

of Red Roomy grapes in terms of increasing berry weight and 

dimensions, total soluble solids, total sugars and T.S.S/ acid and 

decreasing total acidity compared with the check treatment. The 

promotive effect was associated with using ascorbic acid, salicylic 
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acid, citric acid and amino acids, in ascending order. Increasing 

concentrations of each antioxidant from 420 to 200 ppm failed to 

show measurable promotion on quality of the berries. Significant 

differences on these quality parameters were observed among most 

antioxidant treatments. Increasing number of antioxidants applied to 

the vines was followed by a gradual promotion on quality of the 

berries.  

Table 2: Effect of some antioxidants on the percentages of total 

soluble solids and total acidity in the grapes of Red 

Roomy grapevines during 2030 and 2033 seasons. 

Treatments 

T.S.S % Total  

acidity % 

2030 2033 2030 2033 

Control. 79.0 79.4 0.171 0.176 

Amino acids (AM) at 420 ppm. 78.3 78.2 0.622 0.620 

Amino acids (AM) at 200 ppm. 78.2 78.2 0.623 0.629 

Citric acid (CA) at 420 ppm. 78.0 78.4 0.610 0.662 

Citric acid (CA) at 200 ppm. 78.7 78.4 0.668 0.662 

Salicylic acid (SA) at 420 ppm. 79.1 79.9 0.692 0.618 

Salicylic acid (SA) at 200 ppm. 79.9 79.8 0.692 0.690 

Ascorbic acid (AA) at 420 ppm. 79.3 79.2 0.104 0.107 

Ascorbic acid (AA) at 200 ppm. 79.2 79.2 0.107 0.100 

AM + CA at 420 ppm. 47.3 47.4 0.288 0.282 

AM + SA at 420 ppm. 47.0 40.8 0.600 0.282 

AM + AA at 420 ppm. 40.2 40.2 0.676 0.677 

CA + SA at 420 ppm. 40.1 40.6 0.603 0.289 

CA + AA at 420 ppm. 40.7 40.7 0.648 0.642 

SA + AA at 420 ppm. 78.9 78.9 0.620 0.632 

CA + AA + SA at 420 ppm. 47.1 47.2 0.290 0.216 

CA + AA + AM at 420 ppm. 44.2 44.7 0.222 0.220 

CA + SA + AM at 420 ppm. 44.6 44.2 0.227 0.236 

AA + SA + AM at 420 ppm. 44.0 47.9 0.266 0.260 

All at 420 ppm. 44.8 44.9 0.248 0.243 

New L.S.D at 2.0 % 0.2 0.2 0.033 0.032 
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Table 3: Effect of some antioxidants on the ratio between total 

soluble solids and acid and percentage of total sugars in 

the berries of Red Roomy grapevines during 2030 and 

2033 seasons. 

Treatments T.S.S/ acid Total sugars % 

2030 2033 2030 2033 

Control. 42.7 42.2 76.3 76.2 

Amin o acids (AM) at 420 ppm. 48.2 48.9 71.9 79.4 

Amino acids (AM) at 200 ppm. 48.1 48.8 71.8 79.3 

Citric acid (CA) at 420 ppm. 49.2 49.8 71.2 71.8 

Citric acid (CA) at 200 ppm. 49.6 49.8 71.2 71.8 

Salicylic acid (SA) at 420 ppm. 41.3 41.1 71.0 71.3 

Salicylic acid (SA) at 200 ppm. 41.2 41.9 71.7 71.2 

Ascorbic acid (AA) at 420 ppm. 46.7 46.4 76.6 76.8 

Ascorbic acid (AA) at 200 ppm. 46.4 46.2 76.1 76.8 

AM + CA at 420 ppm. 32.6 32.1 78.2 78.9 

AM + SA at 420 ppm. 32.0 32.7 78.4 78.6 

AM + AA at 420 ppm. 33.7 33.2 79.6 78.0 

CA + SA at 420 ppm. 32.3 32.2 79.8 78.3 

CA + AA at 420 ppm. 34.0 34.4 79.3 79.1 

SA + AA at 420 ppm. 30.8 37.4 79.7 79.2 

CA + AA + SA at 420 ppm. 31.2 31.3 78.2 78.8 

CA + AA + AM at 420 ppm. 20.2 20.4 40.0 40.2 

CA + SA + AM at 420 ppm. 27.9 27.9 40.3 40.9 

AA + SA + AM at 420 ppm. 39.8 39.8 78.1 40.0 

All at 420 ppm. 23.3 23.6 40.8 47.2 

New L.S.D at 2.0 % 0.2 0.2 0.2 0.2 

 

The best results with regard to quality of the berries were 

obtained when all antioxidants were sprayed three times at 420 ppm. 

Neglection of antioxidant application gave unfavourable effects on 

quality of the berries. These results were true during in the two 

experimental seasons. 

The beneficial effects of these antioxidants on quality of the 

berries might be attributed to their positive action on enhancing cell 
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division, plant pigments and the biosynthesis of organic foods 

especially carbohydrates (Oertili, 7891). 

These results are in accordance with those obtained by Madian, 

(4002); Mahran, (4002); Amin, (4001); Ibrahiem, 4008; Fayed 

(4070) and Refaai (4077) on Thompson seedless grapes. 
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 عالج شلشلة العناقيد واحلبات الصغرية يف كرمات 

 العنب الرومي األمحر باستخدام بعض مضادات األكسدة  
 

 ،  *، فيصل فاضل أحمد *سي واصلعبد الحميد محمد مر 
 *، وليد محمد الحنفي فكري**عماد عبد القادر حسن الممموك 

 مصر. –جامعة المنيا  –كمية الزراعة  –قسم البساتين  *
 مصر.  –الجيزة  –المعمل المركزي لمزراعة العضوية  **

 

عة مواد تركزت هذه الدراسة عمي اختبار تأثير االستخدام الفردي أو المشترك ألرب
مضادة لألكسدة هي حامض األسكوربيك، حامض السمسميك، حامض الستريك وخميط من 

 522الي  052ثالثة أحماض أمينية )التربتوفان، المثيونين، السيستئين( بتركيز ما بين 
جزء في المميون في تخفيف الظواهر الغير مرغوبة وهي شمشمة العناقيد والحبات الصغيرة 

لعنب الرومي األحمر وقد تم رش هذه المواد المضادة لألكسدة ثالثة الموجودة في صنف ا
 مرات في بداية النمو وبعد عقد الحبات مباشرة وبعدها بشهر.

ولقد أشارت نتائج الدراسة أن النسبة المئوية لعقد الحبات وكمية المحصول 
والخصائص الطبيعية والكيميائية لحبات العنب الرومي االحمر قد تاثرت ايجابيا باالستخدام 
الفردي أو المشترك لهذه المواد وذلك بالمقارنة بمعاممة الكونترول وأدي استخدام حامض 

ميك وحامض الستريك واالحماض االمينية الثالثة مرتبة ترتيبا االسكوربيك وحامض السمس
تصاعديا إلي حدوث تحسن واضح في كمية المحصول كما ونوعا. وقد نجحت جميع 

في الحصول عمي عناقيد ممتمئة وكبيرة وفي نفس الوقت  األكسدةمعامالت مضادات 
 انخفضت نسبة وجود الحبات الصغيرة في العناقيد.

عنب الرومي االحمر ثالثة مرات بمخموط من جميع مضادات إن رش كرمات ال
االكسدة )حامض األسكوربيك، حامض السمسميك، حامض الستريك( واألحماض األمينية 

جزء في المميون لكال منهم كان فعال في  052)التربتوفان، المثيونين، السيستئين( بتركيز 
 تحسن كمية المحصول وخصائص الجودة لمحبات.


