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ABSTRACT 

This study investigates the impact of seaweed and amino acid treatments on 

vegetative growth characteristics, leaf mineral contents, and yield of grapevines, 

focusing on two cultivars, Arra 15 and Arra 20. The experiment spans two growing 

seasons, and various treatments are applied to the vines. The results demonstrate 

significant varietal differences in vegetative growth characteristics and leaf 

mineral contents. Leaf mineral content analysis revealed varietal differences, with 

Arra 15 having higher nitrogen and phosphorus percentages, and Arra 20 

exhibiting higher calcium content. The foliar spray treatments positively influenced 

leaf mineral content, particularly SW 0.75 + AA 0.25 treatment.  

In terms of yield, Arra 15 consistently outperformed Arra 20. All foliar spray 

treatments significantly increased yield compared to the control, with SW 0.50 + 

AA 0.25 treatment producing the highest yield in the first season. The interaction 

between treatments and cultivars influenced yield, with Arra 15 achieving the 

highest values under specific treatments. The application of seaweed and amino 

acid treatments positively influences these parameters compared to the control, 

with specific treatments leading to the highest values. The interaction between 

cultivars and treatments further influences these characteristics. Additionally, the 

study assesses the impact on yield, with Arra 15 consistently outperforming Arra 

20. The foliar spray treatments significantly enhance yield compared to the 

control, and specific treatments result in the highest yields per feddan.  

The findings of this study contribute to the understanding of the beneficial 

effects of seaweed and amino acid treatments on grapevine growth and 

productivity, providing valuable insights for viticulture practices. 

Key words: Grape, seaweed, amino acid, vegetative growth characteristics, yield 

Arra 15, Arra 20. 
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INTRODUCTION 

Globally, grapes are acknowledged as a prominent fruit crop that has 

seen substantial expansion in cultivation and the development of new varieties 

in the last twenty years. This is mostly owing to the lucrative financial benefits 

it offers to producers. Grapes in Egypt rank third in terms of fruit crops, behind 
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citrus and mango. The cultivated area for grapes is estimated to be 187,358 

feddans, with a fruiting area of 133,811. In 2020, the country's grape 

production reached a total of 1,594,782 tons, thereby confirming its significant 

economic significance (M.A.L.R, 2020). Nevertheless, despite making a 

significant contribution, Egypt's grape output is rated 32nd globally according 

to the FAO's 2019 report. 

The use of natural plant extracts, which are regarded as safe substances 

for both people and the environment, offers a novel approach that has the 

potential to improve grape production and increase its quality (Peter, 

1999).Seaweed liquid fertilisers are improving agricultural yield. These 

fertilisers include growth hormones including Auxins, Gibberellins, Cytokinins, 

Abscisic acid, Ethylene, Betaine, and Polyamines, as well as trace elements, 

vitamins, amino acids, antibiotics, and micronutrients (Panda, et al., 2012). 

By serving as co-enzymes for plant hormones and enhancing 

photosynthesis, amino acids boost plant growth and productivity (Kowalczyk 

and Zielony, 2008). They also chelate micronutrients, helping plants absorb and 

transport them (Ghasemi et al., 2013). Seaweed may boost grapevine growth 

and production due to its higher concentration of sulfur-containing chemicals, 

amino acids, and volatile sulphur components, including methionine and 

cysteine. These chemicals boost growth hormones, carbs, and organic diets 

while lowering phenols and ABA (Kubota et al., 1999, and 2000). 

Research has demonstrated that numerous sprays of amino acids and 

seaweed extract work. Saleh et al. (2006), Abd El-Wahab (2007), Seleem-

Basma and Abd El-Hameed (2008), Wassel (2011), Abd El-Aaal (2012), 

Mohamed (2013), Carvalho (2019), Ahmed (2022), and Masoud (2023) have 

shown this. 

This experiment will examine how amino acid and seaweed extract 

foliar sprays impact Arra 15 and 20 grape growth and production. 

 

MATERIALS AND METHODS 
 

This study examined 6-year-old Arra 15 and Arra 20 (Vitis vinifera 

L.) grapevines in 2020 and 2021. A private vineyard at Ismailia 

Governorate, Egypt, provided the vines. The research examined how 

seaweed extract and amino acid foliar sprays affected Arra 15 and Arra 20 

grapevine yields. 

Planting the vines 2 x 3 meters apart in sandy soil under drip watering. 

Training them to the cone pruning method with the Spanish Baron 

supporting system ensured equal size and vigor. Adjusted buds had 70 eyes 

(10 fruit canes x 5 eyes, 10 renewal spurs x 2 eyes). The vineyard followed 

local customs. 
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Treatment and Experimental Design: 

The Completely Randomized Block research used a factorial 

experimental design with two factors: cultivars (2) and treatments (10).  

We duplicated each treatment three times with one vine. Alga 600 sea 

weed extract and Amino Total amino acid supply important nutrients. All 

applications included wetting agent Triton B. 

Spraying occurred four times: at growth start after blooming (April), 

mid-April after berry setting, mid-May, and two weeks later. Spraying till 

runoff (2 L/vine for three sprayings) using these treatments: 

Controlled water spray. 

- Sea weed extract (0.25 g/L): SW0.25, 0.50 g/L: SW0.50, 0.75 g/L:  

- SW0.75, with 0.25 g/L amino acid. - SW0.25+AA0.25. 

- Sea weed extract (0.50 g/L) + amino acid (0.25 g/L) - SW0.50+AA0.25.  

 - Sea weed extract (0.75 g/L) + amino acid (0.25 g/L - SW0.75+AA0.25. 

- SW0.25+AA0.50 = 0.25 g/L sea weed extract + 0.50 g/L amino acid. 

- Combining sea weed extract (0.50 g/L) with amino acid (0.50 g/L) yields 

SW0.50+AA0.50. Using sea weed extract (0.75 g/L) yields 

SW0.75+AA0.50. 

The evaluation of the two grape cvs.' responses to treatments included 

the following parameters: 
 

Growth characteristics 

At the first week of July, vine growth was measured as follows: 

a. Leaf area / vine (cm
2
): Five disks were collected from leaves 

opposite to the first cluster in the shoots of each chosen vine using 

1.61cm in diameter and then dried at 70 ºC. Leaf area was calculated 

according to the formula described by Koller (1972) as follow:- 

                                       Dry weight of leaves 

The total area of leaves/plant= ——————————× No. of disks * disk area. 

                                                         Dry weight of disks  

b. Shoot length (cm). 

c. Shoot thick (mm). 

d. Number of leaves per shoot.  

e. Dormant pruning was weighted at the first of Jan. 

Leaf mineral contents: 

Percentages of N, P, K and Ca in the petioles of leaf on dry weight 

basis (Cottenie et al., 1982 and Balo et al., 1988).  
 

Yield: Vine yield (kg) x Number of vines per Faddan / 1000 = Yield per feddan (tons). 
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Statistical analysis: 

Data analysis using MSTAT-C in a randomised complete block design 

(RCBD) and mean comparison at 0.05 level (Snedecor and Cochran, 1980; 

Duncan, 1955). 

 
RESULTS AND DISCUSSION 
 

Impact of seaweed and amino acids on the parameters of vegetative growth:  

The analysis of Tables 1-5 indicated that Arra 15 Cv vines exhibited 

significantly greater values for leaf area, shoot length, and shoot thickness in 

comparison to Arra 20 Cv vines. In contrast, Arra 20 Cv vines exhibited 

superior performance in both seasons regarding leaf count per shoot and 

pruning weight per vine when compared to Arra 15 Cv vines.  
 

Table (1): Effect of seaweed, amino acid and their interaction on average 

leaf area (cm
2
) Arra 15 and 20 grapevine cultivars (2020 & 

2021seasons). 

2
nd

 season  1
st
 season 

Treatments 
Treat. 

av. 

Cultivar Treat. 

av. 

Cultivar 

Arra 20 Arra 15 Arra 20 Arra 15 

130.87 

H 
125.64 j 136.10 h 162.06 D 153.85 f 170.28 d Control 

147.18 

D 
163.30 d 131.07 i 172.50 B 189.93 b 155.08 f SW 0.25 g/L 

165.84 

A 
181.91 b 149.76 e 176.74 A 194.06 a 159.42 e SW 0.50 g/L 

142.11 F 138.26 gh 145.96 f 150.16 F 130.25 i 170.08 d SW 0.75 g/L 

127.18 I 138.07 gh 116.28 k 127.31 H 141.71 h 112.91 k 
SW 0.25 g/L + AA 0.25 

g/L 

160.68 

B 
126.50 j 194.86 a 151.14 F 113.00 k 189.27 b 

SW 0.50 g/L + AA 0.25 

g/L 

144.27 

E 
117.38 k 171.16 c 159.64 E 131.21 i 188.06 b 

SW 0.75 g/L+ AA 0.25 

g/L 

157.52 

C 
117.33 k 197.70 a 157.90 E 119.99 j 195.81 a 

SW 0.25 g/L + AA 0.50 

g/L 

133.88 

G 
126.60 j 141.17 g 168.03 C 173.73 c 162.32 e 

SW 0.50 g/L + AA 0.50 

g/L 

116.33 J 114.70 k 117.96 k 146.51 G 147.91 g 145.11 g 
SW 0.75 g/L+ AA 0.50 

g/L 

 134.97 B 150.20 A  149.56  B 164.83 A Cultivar av. 
Means having same letter(s) within each column did not significantly differ according to 

Duncan's multiple range test at 5% level. Capital letters are for main effects, while small 

litters for interaction means SW = seaweed, AA = amino acid  
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Table (2): Effect of spraying seaweed, amino acid and their interaction on 

average of shoot length (m) Arra 15 and 20 grapevine cultivars 

(2020 & 2021 seasons). 
2

nd
 season  1

st
 season  

 

Treatments 
Treat. 

av. 

Cultivar Treat. 

av. 

Cultivar 

Arra 20 Arra 15 Arra 20 Arra 15 

4.70 G 4.45 k 5.55 e 4.19 E 4.05 j 4.33 ghi Control 

5.00 F 4.70 ij 4.70 ij 4.38 D 4.43 fgh 4.33 ghi SW 0.25 g/L 

5.02 F 4.83 hij 5.20 f 4.75 C 4.50 fgh 5.00 e SW 0.50 g/L 

5.18 E 4.67 j 5.70 de 4.70 C 4.10 ij 5.30 d SW 0.75 g/L 

5.37 D 4.85 hi 5.89 c 4.86 C 4.23 ij 5.50 cd SW 0.25 g/L + AA 0.25 g/L 

5.39 D 4.93 gh 5.85 cd 5.10 B 4.50 fgh 5.70 bc SW 0.50 g/L + AA 0.25 g/L 

5.51 C 4.82 hij 6.19 b 5.11 AB 4.33 ghi 5.90 ab SW 0.75 g/L+ AA 0.25 g/L 

5.70 B 5.06 fg 6.35 b 5.29 A 4.64 f 5.94 ab SW 0.25 g/L + AA 0.50 g/L 

5.88  A 5.20 f 6.56 a 5.24 AB 4.67 5.80 ab SW 0.50 g/L + AA 0.50 g/L 

5.65 B 4.94 gh 6.35 b 5.27 AB 4.54 fg 6.00 a SW 0.75 g/L+ AA 0.50 g/L  

 4.85 B 5.83 A  4.40 B 5.38 A Cultivar av. 

Means having same letter(s) within each column did not significantly differ according to 

Duncan's multiple range test at 5% level. Capital letters are for main effects, while small 

litters for interaction means SW = seaweed, AA = amino acid 

Table (3): Effect of spraying seaweed, amino acid and their interaction on 

average leaf number / shoot Arra 15 and 20 grapevine 

cultivars (2020 & 2021 seasons). 
2

nd 
season  1

st
 season Treatments 

 
Treat. av. 

Cultivar Treat.  

av. 

Cultivar 

Arra 20 Arra 15 Arra 20 Arra 15 

89.25 G 96.00 d 82.50 i 82.08 G 85.67 de 78.50 gh Control 

89.67 G 90.67 ef 88.67 fg 80.92 G 85.33 de 76.50 h SW 0.25 g/L 

93.33 E 96.67 d 90.00 efg 87.58 E 96.67 b 78.50 gh SW 0.50 g/L 

94.00 E 103.00 c 85.00 h 84.83 F 88.67 d 81.00 fg SW 0.75 g/L 

91.42 F 95.33 d 87.50 g 84.75 F 86.00 de 83.50 ef SW 0.25 g/L + AA 0.25 g/L 

102.42 C 110.33 c 94.50 d 95.17AB 107.33 a 83.00 ef SW 0.50 g/L + AA 0.25 g/L 

100.67 D 104.33 a 97.00 d 93.17 BC 94.33 bc 92.00 c SW 0.75 g/L+ AA 0.25 g/L 

105.00 B 118.00 a 92.00 e 96.75 A 108.00 a 85.50 de SW 0.25 g/L + AA 0.50 g/L 

105.17 B 120.33 a 90.00 efg 91.08 CD 96.67 b 85.50 de SW 0.50 g/L + AA 0.50 g/L 

107.83 A 118.67 a 97.00 d 90.67 D 93.33 c 88.00 d SW 0.75 g/L+ AA 0.50 g/L  

 105.33 A 90.42 B  94.20 A 83.20 B Cultivar av. 

Means having same letter(s) within each column did not significantly differ according to 

Duncan's multiple range test at 5% level. Capital letters are for main effects, while small 

litters for interaction means SW = seaweed, AA = amino acid 
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Table (4): Effect of spraying seaweed, amino acid and their interaction on 

average of shoot width (mm) Arra 15 and 20 grapevine 

cultivars (2020 & 2021seasons). 
2

nd
 season  1

st
 season 

Treatments Treat. 

av. 

Cultivar 
Treat. av. 

Cultivar 

Arra 20 Arra 15 Arra 20 Arra 15 

6.35 E 5.65 jk 7.05 f 6.05 F 5.30 j 6.80 e Control 

6.41 E 5.47 k 7.36 e 6.26 E 5.36 j 7.16 d SW 0.25 g/L 

6.73 D 5.83 j 7.62 d 6.46 D 5.60 i 7.33 c SW 0.50 g/L 

6.92 C 6.03 i 7.80 cd 6.46 D 5.33 j 7.58 b SW 0.75 g/L 

6.94 BC 6.20 i 7.68 d 6.59 C 5.80 h 7.39 c SW 0.25 g/L + AA 0.25 g/L 

7.06 B 6.17 i 7.96 cd 6.90 B 5.97 g 7.84 a SW 0.50 g/L + AA 0.25 g/L 

7.49 A 6.77 g 8.22 b 6.86 B 5.80 h 7.92 a SW 0.75 g/L+ AA 0.25 g/L 

7.62 A 6.73 g 8.50 a 7.17 A 6.40 f 7.94 a SW 0.25 g/L + AA 0.50 g/L 

7.52 A 6.53 h 8.50 a 6.91 B 5.97 g 7.85 a SW 0.50 g/L + AA 0.50 g/L 

7.57 A 6.61 gh 8.53 a 7.11 A 6.36 f 7.85 a SW 0.75 g/L+ AA 0.50 g/L  

 6.20 B 7.92 A  5.79 B 7.56 A Cultivar av. 

Means having same alphabetical letter(s) within each column did not significantly differ 

according to Duncan's multiple range test at 5% level. Capital letters are for main effects, 

while small litters for interaction means SW = seaweed        AA = amino acid 

Table (5): Effect of spraying seaweed, amino acid and their interaction on 

average of pruning weight/vine (kg) Arra 15 and 20 grapevine 

cultivars (2020 & 2021seasons). 

2
nd

 season  1
st
 season 

Treatments Treat. av. 
Cultivar 

Treat. av. 
Cultivar 

Arra 20 Arra 15 Arra 20 Arra 15 

10.10 E 11.85 d 8.35 g 9.09 G 10.88 f 7.30 k Control 

9.86 F 11.76 d 7.95 h 9.52 EF 11.20 ef 7.85 ij SW 0.25 g/L 

10.03 EF 11.87 d 8.20 gh 9.41 F 11.28 def 7.55 jk SW 0.50 g/L 

10.55 D 12.93 a 8.17 gh 9.81 DE 11.73 bcd 7.90 ij SW 0.75 g/L 

10.46 D 12.82 a 8.11 gh 9.90 CD 12.17 ab 7.63 ijk SW 0.25 g/L + AA 0.25 g/L 

10.83 C 12.63 abc 9.04 f 9.97 CD 11.88 bc 8.05 i SW 0.50 g/L + AA 0.25 g/L 

11.09 AB 12.48 bc 9.70 e 10.46 AB 11.56 cde 9.36 g SW 0.75 g/L+ AA 0.25 g/L 

10.97 BC 12.40 c 9.54 e 10.16 BC 11.46 cde 8.87 h SW 0.25 g/L + AA 0.50 g/L 

11.29 A 12.83 a 9.75 e 10.50 A 12.46 a 8.54 h SW 0.50 g/L + AA 0.50 g/L 

10.88 BC 12.79 ab 8.98 f 10.53 A 12.37 a 8.69 h SW 0.75 g/L+ AA 0.50 g/L 

 12.44 A 87.8 B  11.70 A 8.17  B Cultivar av. 

Means having same letter(s) within each column did not significantly differ according to 

Duncan's multiple range test at 5% level. Capital letters are for main effects, while small 

litters for interaction means SW = seaweed, AA = amino acid 
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Vegetative growth characteristics responded substantially to 

interventions involving amino acids and seaweed for vines, according to the 

data. The treatments SW 0, 50 gave the highest values of leaf area (176.74 

and 165.84 cm
2
) in the first and second seasons, respectively. Treated vines 

with SW 25 + AA 0,50 treatment recorded the highest values of shoot 

length (5.29 m) in the first season and SW 0,50 + AA 0,50 treatment (5.88 

m) in the second one. Treated vines with SW 0, 25 + AA 0, 50 treatment 

gave the highest values of shoot thick (7.17 and 7.62 mm) in the two 

seasons. Treatment of SW 0, 25 + AA 0, 50 in the first season as will as SW 

0, 75 + AA 0, 50 treatment in the second one gave the highest values of leaf 

number per shoot (96.75 and 107.83 respectively).the highest Pruning 

weight per vine obtained with SW 0, 50 + AA 0, 50 treatment in the two 

seasons (10.50 and 11.29 kg respectively) without significant differences 

with SW 0, 75 + AA 0, 50 treatment in the first season. The untreated trees 

had the minimum values of vegetative growth characteristics. Similar trend 

was noticed during both seasons. 

The interaction between cultivars × treatments had significant effect on 

vegetative growth characteristics. While, the interaction between Arra 15 Cv 

with SW 0,25, 0,50 and 0,75 + AA 0,50 treatments recorded significantly 

the highest values of leaf area, shoot length and shoot thick but the 

interaction between Arra 20 Cv with SW 0,25, 0,50 and 0,75 + AA 0,50 

treatments recorded the least values in leaf number / shoot and pruning 

weight/vine in both seasons.  

The results are in harmony with those obtained on grapevines by 

Seleem- Basma and Abd El- Hameed (2008) , El-Saman (2010), Ahmed, et 

al. (2012) , Abdelaal, et al. (2013), Mohamed, et al, (2013), Popescu and 

Popescu (2014), Mohamed (2014), Aly-Samar (2016). 

 

Effect of seaweed and amino acids on leaf mineral contents: 

Tables 6 to 9 revealed significant varietal differences in leaf mineral 

contents, except for potassium (K) percentage, across both seasons. Arra 15 

Cv vines exhibited higher leaf nitrogen (N) and phosphorus (P) percentages, 

while Arra 20 Cv vines showed higher leaf calcium content. 

The impact of treatments on leaf mineral content was generally 

positive compared to the control. The highest leaf nitrogen percentage 

occurred with SW 0,75 + AA 0,25 treatment (2.71% in the first season and 

2.88% in the second season). Leaf phosphorus content was highest with SW 

0,25 treatment (0.318% and 0.298% in the two seasons) and lowest with SW 

0,50 + AA 0,50 treatment (0.155% and 0.130% in the two seasons). 

SW 0,75 + AA 0,25 treatment improved leaf potassium and calcium 

percentages (2.46% + 2.70% and 0.54% + 0.57%, respectively) compared to  
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Table (6): Effect of spraying seaweed, amino acid and their interaction on 

average of nitrogen percentage in leaves Arra 15 and 20 

grapevine cultivars (2020 & 2021seasons). 
2

nd
 season  1

st
 season 

Treatments 
Treat. av. 

Cultivar Treat. 

av. 

Cultivar 

Arra 20 Arra 15 Arra 20 Arra 15 

2.44 C 2.20 g 2.68 bcd 2.17 F 1.90 k 2.44 fg Control 

2.50 BC 2.27 fg 2.73 bc 2.25 EF 1.97 k 2.54 ef SW 0.25 g/L 

2.42 C 2.17 g 2.68 bcd 2.27 EF 2.00 k 2.54 ef SW 0.50 g/L 

2.62 B 2.40 ef 2.83 b 2.47 CD 2.20 hij 2.74 bcd SW 0.75 g/L 

2.82 A 2.55 cde 3.084 a 2.50 BC 2.20ij 2.79 bc SW 0.25 g/L + AA 0.25 g/L 

2.77 A 2.50 de 3.03 a 2.31 E 2.03 jk 2.59 def SW 0.50 g/L + AA 0.25 g/L 

2.78 A 2.53 de 3.03 a 2.71 A 2.43 fg 2.99 a SW 0.75 g/L+ AA 0.25 g/L 

2.88 A 2.63 cd 3.13 a 2.46 CD 2.23 hi 2.69 cde SW 0.25 g/L + AA 0.50 g/L 

2.77 A 2.50 de 3.03 a 2.35 DE 2.07 ijk 2.64 cde SW 0.50 g/L + AA 0.50 g/L 

2.77 A 2.50 de 3.034 a 2.61 AB 2.33 gh 2.89 ab SW 0.75 g/L+ AA 0.50 g/L  

 2.43 B 2.93 A  2.14 B 2.69 A Cultivar av. 

Means having same letter(s) within each column did not significantly differ 

according to Duncan's multiple range test at 5% level. Capital letters are for main 

effects, while small litters for interaction means SW = seaweed , AA = amino acid 

Table (7): Effect of spraying seaweed, amino acid spraying and their 

interaction on average of phosphorus percentage in leaves of 

Arra 15 and 20 grapevine cultivars (2020 & 2021seasons). 
2

nd
 season  1

st
 season 

Treatments 

Treat. av. 

Cultivar 

Treat. av. 

Cultivar 

    

Arra 20 Arra 15 Arra 20 Arra 15 

0.200 E 0.147 f 0.253 c 0.200 E 0.130 hi 0.270 e Control 

0.298 A 0.227 d 0.370 a 0.318 A 0.240 f 0.397 a SW 0.25 g/L 

0.260 B 0.150 f 0.370 a 0.240 C 0.123 hi 0.357 b SW 0.50 g/L 

0.188 F 0.123 hi 0.253 c 0.220 D 0.163  g 0.277  e SW 0.75 g/L 

0.238 C 0.127 hi 0.350 b 0.232 CD 0.160 g 0.303 d SW 0.25 g/L + AA 0.25 g/L 

0.188 F 0.130 gh 0.247 c 0.225 CD 0.157 g 0.293 de SW 0.50 g/L + AA 0.25 g/L 

0.225 D 0.113 i 0.337 b 0.222 D 0.110 i 0.333 cd SW 0.75 g/L+ AA 0.25 g/L 

0.288 A 0.370 a 0.207 e 0.302 B 0.330 c 0.273 e SW 0.25 g/L + AA 0.50 g/L 

0.130 G 0.117 hi 0.143 fg 0.155 F 0.163 g 0.147 gh SW 0.50 g/L + AA 0.50 g/L 

0.198  EF 0.143 fg 0.253 c 0.198  E 0.127 hi 0.270 e SW 0.75 g/L+ AA 0.50 g/L  

 0.165 B 0.278 A  0.170 B 0.292 A Cultivar av. 

 Means having same letter(s) within each column did not significantly differ according to 

Duncan's multiple range test at 5% level. Capital letters are for main effects, while small litters 

for interaction means, SW = seaweed, AA = amino acid 
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Table (8): Effect of spraying seaweed, amino acid spraying and their 

interaction on average of potassium percentage in leaves of Arra 

15 and 20 grapevine cultivars (2020 & 2021seasons(. 

2
nd

 season  1
st
 season 

Treatments 
Treat. av. 

Cultivar 
Treat. av. 

Cultivar 

Arra 20 Arra 15 Arra 20 Arra 15 

2.08 F 2.07 gh 2.09 fg 1.79 G 1.79 i 1.80  i Control 

2.15 E 2.15 ef 2.16 e 2.01 E 2.02 fg 2.01 g SW 0.25 g/L 

2.17 E 2.17 e 2.17 e 2.02 E 2.03 fg 2.01 g SW 0.50 g/L 

2.45 CD 2.44 d 2.46 d 2.23 BC 2.22 cd 2.24 bcd SW 0.75 g/L 

2.17 E 2.16 e 2.18e 2.07 D 2.08 ef 2.06 efg SW 0.25 g/L + AA 0.25 g/L 

2.46 C 2.45 d 2.47 b 2.08 D 2.09 e 2.08ef SW 0.50 g/L + AA 0.25 g/L 

2.70 A 2.70 a 2.71 a 2.46 A 2.48 a 2.45 a SW 0.75 g/L+ AA 0.25 g/L 

2.41 D 2.40 d 2.42 d 2.20 C 2.21 cd 2.19 d SW 0.25 g/L + AA 0.50 g/L 

2.60 B 2.55 c 2.63 b 2.26 B 2.28 b 2.25  bc SW 0.50 g/L + AA 0.50 g/L 

2.03 G 2.04gh 2.02 h 1.87 F 1.88 h 1.86 h SW 0.75 g/L+ AA 0.50 g/L  

 2.31 A 2.33 A  2.11 A 2.09 A Cultivar av. 

Means having same letter(s) within each column did not significantly differ according to 

Duncan's multiple range test at 5% level. Capital letters are for main effects, while small 

litters for interaction means SW = seaweed, AA = amino acid 

Table (9): Effect of spraying seaweed, amino acid spraying and their 

interaction on average of calcium percentage in leaves of Arra 

15 and 20 grapevine cultivars (2020 & 2021seasons). 
2

nd
 season  1

st
 season 

Treatments 
Treat. av. 

Cultivar 
Treat. av. 

Cultivar 

Arra 20 Arra 15 Arra 20 Arra 15 

0.51 D 0.52 gh 0.50 h 0.50 E 0.51 fg 0.49gh Control 

0.53 C 0.54 c-f 0.53 fg 0.46 F 0.47 ig 0.45j SW 0.25 g/L 

0.53 C 0.54 def 0.52 fg 0.52 D 0.52 ef 0.52 c-f SW 0.50 g/L 

0.53 C 0.54 def 0.52 fg 0.53 CD 0.54 b-e 0.52 c-f SW 0.75 g/L 

0.55 B 0.56 ab 0.54 c-f 0.53 BC 0.54 bc 0.53 cde SW 0.25 g/L + AA 0.25 g/L 

0.56 AB 0.57 ab 0.55 b-e 0.55 A 0.56 a 0.54 bcd SW 0.50 g/L + AA 0.25 g/L 

0.57 A 0.58 a 0.56 ab 0.54 AB 0.55 ab 0.54 bcd SW 0.75 g/L+ AA 0.25 g/L 

0.55 B 0.56 bc 0.55bcd 0.52CD 0.53 cde 0.52 def SW 0.25 g/L + AA 0.50 g/L 

0.56 AB 0.57 ab 0.55 b-e 0.46 F 0.47 ij 0.45 j SW 0.50 g/L + AA 0.50 g/L 

0.52 CD 0.53 efg 0.51 gh 0.49 E 0.50 gh 0.48 hi SW 0.75 g/L+ AA 0.50 g/L  

 0.55 A 0.53B  0.52 A 0.50 B Cultivar av. 

Means having same alphabetical letter(s) within each column did not significantly differ according 

to Duncan's multiple range test at 5% level. Capital letters are for main effects, while small litters 

for interaction means SW = seaweed, AA = amino acid 
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SW 0,25 treatment in the first season and control treatment in the second 

season. Untreated vines had the minimum values in both seasons. 

The interaction between cultivars and treatments significantly 

influenced leaf nitrogen and phosphorus percentages. Arra 15 Cv × SW 0,75  

+ AA 0,25 treatment resulted in the highest leaf nitrogen percentage in the 

first season, and SW 0,25 + AA 0,50 treatment had the highest values in the 

second season. Arra 20 Cv consistently exhibited lower values. Leaf 

potassium content was highest with SW 0,75 + AA 0,25 treatment in both 

seasons, while Arra 15 Cv × SW 0,50 + AA 0,25 treatment recorded the 

highest leaf calcium percentage in the first season, and SW 0,75 + AA 0,25 

treatment had the highest values in the second season. 

These findings align with previous studies on grapevines by Amin 

(2007), El-Saman (2010), Ahmed et al. (2011), Gad El-Kareem and Abd El-

Rahman (2013), Mohamed et al. (2013), Mohamed (2014), and Carvalho    

et al. (2019). 
 

Effect of seaweed and amino acids on yield:  

Table 10 illustrates the impact of seaweed and amino acid spraying on 

yield per feddan during the 2020 and 2021 growing seasons. Arra 15 Cv 

consistently outperformed Arra 20 Cv in yield per feddan, with values of 

9.55 and 9.62 tons/feddan in the first season, and 8.89 and 9.26 tons/feddan 

in the second season, respectively. 

All foliar spray treatments significantly increased yield compared to 

the control in both growing seasons. SW 0.50 + AA 0.25 treatment resulted 

in the highest yield per feddan (9.79 tons/feddan) in the first season. In the 

second season, SW 0.50, SW 0.25 + AA 0.25, and SW 0.75 + AA 0.50 

treatments yielded the highest values (9.92, 9.91, and 9.89 tons/feddan, 

respectively), with no significant differences among them. 

The interaction between treatments and cultivars revealed the highest 

yield per feddan under SW 0.25 + AA 0.25 and SW 0.50 + AA 0.25 

treatments with Arra 15 Cv (10.10 and 10.12 tons/feddan, respectively) in 

the first season. In the second season, SW 0.75 + AA 0.50 treatment with 

Arra 15 Cv resulted in the highest yield per feddan (10.20 tons/feddan). 

Control treatment with Arra 15 Cv recorded the lowest values (8.59 and 

8.37 tons/feddan) in both seasons. 

These findings align with previous studies on grapevines conducted 

by Seleem-Basma and Abd El-Hameed (2008), El-Saman (2010), Kok et al. 

(2010), Wassel et al. (2011), Datir et al. (2012), Mohamed (2014), Carvalho 

et al. (2019), Ahmed (2022), and Masoud et al. (2023). 
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Table (10): Effect of spraying seaweed, amino acid and their interaction on 

average of yield per feddan (ton) Arra 15 and 20 grapevine 

cultivars (2020 & 2021 seasons). 

2
nd

 season  1
st
 season 

Treatments 

Treat. av. 

Cultivar 

Treat. av. 

Cultivar 

    

Arra 20 Arra 15 Arra 20 Arra 15 

8.68 G 8.37 m 8.98 jk 8.87 D 8.59 g 9.14 de Control 

9.04 F 8.72 l 9.35 h 8.93 CD 8.73 fg 9.13 de SW 0.25 g/L 

9.92 A 9.82 d 10.01 b 9.00 CD 8.64 g 9.37 cd SW 0.50 g/L 

9.81 B 9.68 e 9.93 bc 9.44 B 9.37 cd 9.52 c SW 0.75 g/L 

9.91 A 9.85  cd 9.98 b 9.46 B 8.83 fg 10.10 a SW 0.25 g/L + AA 0.25 g/L 

9.61 C 9.46 g 9.77 de 9.79 A 9.46 c 10.12 a SW 0.50 g/L + AA 0.25 g/L 

9.37 D 9.04 j 9.69 e 9.35 B 8.88 efg 9.81 b SW 0.75 g/L+ AA 0.25 g/L 

9.14 E 8.93 k 9.36 h 9.09 CD 8.66 g 9.52 c SW 0.25 g/L + AA 0.50 g/L 

9.04  F 9.18 i 8.89 k 8.88 D 8.78 fg 8.98 ef SW 0.50 g/L + AA 0.50 g/L 

9.89 A 9.58 f 10.20 a 9.40 B 9.00 ef 9.81 b SW 0.75 g/L+ AA 0.50 g/L  

 9.26 B 9.62 A  8.89 B 9.55 A Cultivar av. 

Means having same alphabetical letter(s) within each column did not significantly differ 

according to Duncan's multiple range test at 5% level. Capital letters are for main effects, 

while small litters for interaction means SW = seaweed        AA = amino acid 

Generally, Arra 15 Cv vines exhibited superiority in certain tested attributes, 

while Arra 20 Cv vines demonstrated higher significance in other parameters, 

emphasizing the impact of varietal differences rooted in genetic composition. The 

genetic makeup of grape cultivars plays a pivotal role in their response to 

environmental factors, influencing developmental processes and their ability to 

harness available growth factors (Zuo et al., 2007). 

The foliar application of seaweed and amino acids had a pronounced positive 

effect on various aspects of vegetative growth, leaf mineral contents, cluster 

properties, and ultimately increased yield per feddan. The observed improvements 

in growth and fruiting could be attributed to the essential role of seaweed and 

amino acids in enhancing plant tolerance to both biotic and abiotic stresses.  

Plant responses to stresses, particularly heat stress, are intricate and often 

intertwined with other stress factors, such as drought (McKersie and Lesheim, 

2013). The complexity of plant responses involves changes at the transcriptome, 

cellular, and physiological levels. Moreover, the presence of abiotic stress can 

impact susceptibility to biotic pests or pathogens, and vice versa. Biotic stress, 

arising from living organisms like fungi, bacteria, viruses, and pests, presents an 

additional challenge to global agricultural productivity (Newton et al., 2011). 

Amino acids, as organic nitrogenous compounds, play a crucial role in protein 

synthesis and various metabolic pathways, promoting plant growth (Coruzzi and 

Last, 2000; Davies, 1982). They have been reported to enhance drought tolerance 
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by maintaining water balance, photosynthetic efficiency, and xylem vessel 

structure under stress conditions (Hattori et al., 2005). 

Similarly, seaweed extracts, rich in diverse compounds such as 

polysaccharides, fatty acids, vitamins, phytohormones, and minerals, have shown 

positive effects on plant tolerance to abiotic stresses, including heat tolerance 

(Zhang and Ervin, 2008). Seaweed-based biostimulants have been recognized for 

their role in improving plant growth, fruit quality, and stress tolerance. They 

contribute to seed germination, root and shoot elongation, nutrient uptake, 

resistance to environmental stresses, and remediation of soil pollutants (Babgohari 

et al., 2015; Nabti et al., 2017). The application of seaweed extracts has 

demonstrated positive impacts on the nutritional value of fruits, enhancing the 

accumulation of minerals, antioxidants, and essential amino acids (Frioni et al., 

2018; Stasio et al., 2018; Carvalho et al., 2019). 

In conclusion, the positive outcomes observed in this study align with 

previous research on grapevines and underscore the potential of seaweed 

and amino acids in improving viticultural practices, enhancing stress 

tolerance, and contributing to sustainable agricultural systems. 

Understanding the mechanisms by which these biostimulants act on plants 

will be essential for further advancements in their application. 
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تأثير الرش الورقى بمستخلص الطحالب البحرية والأحماض الأمينية على 

 02وآرا  51نمو وإثمار العنب صنفى آرا 

  **أسامة أحمذ إبراهيم زقسوق - *السيذ مصطفى حسن على قاعود

 ِصز -صاِعت لٕاة اٌسىَس-وٍُت اٌشراعت بالإسّاعٍُُت  –لسُ اٌبساحُٓ *

 ِصز -صاِعت اٌشلاسَك-وٍُت اٌخىٕىٌىصُا واٌخُّٕت  –لسُ الإٔخاس إٌُاحً    **

    

 21عًٍ اٌعٕب صٕفٍ آرا  0202و 0202أصزَج هذٖ اٌذراست خلاي ِىسٍّ 

اٌزٌ باٌخٕمُط فٍ ِشرعت حبارن، ِحافظت ٔظاَ فٍ حزبت رٍُِت ححج  02و

ث واٍِت اٌعشىائُت فً وخضزبت عاٍُِت فً لطاعا الإسّاعٍُُت، ِصز. صُّّج اٌخضزبت

ٌخمُُُ حأرُز اٌزش اٌىرلٍ ِٓ اٌّعاِلاث اٌّخخٍفت بّسخىَاث ِٓ  رلاد ِىزراث

الاحّاض الإُُِت وِسخخٍص اٌطحاٌب اٌبحزَت عًٍ اٌّحصىي واٌضىدة واٌّحخىٌ 

. حُ اٌزش اٌىرلٍ ٌٍىزِاث أربع ِزاث 02و 21أصٕاف اٌعٕب آرا  لأوراقاٌىُّاوٌ 

لإسهار )الأوي ِٓ أبزًَ(، وبعذ اٌعمذ ِباشزة )ِٕخصف أبزًَ( عٕذ بذاَت إٌّى بعذ ا

 رُ بعذ شهز واحذ )ِٕخصف ِاَى( رُ بعذ أسبىعُٓ )آخز ِاَى(. 

بّسخخٍص  02و 21أوضحج إٌخائش أْ اٌزش اٌىرلً ٌىزِاث اٌعٕب آرا 

اٌطحاٌب اٌبحزَت والأحّاض الإُُِٔت أدي أًٌ ححسُٓ صفاث إٌّى ووذٌه سَادة 

 اْ ٌٍىزِاث. باٌّمارٔت بّعاٍِت اٌّمارٔت.ِحصىي اٌفذ

ِٓ ٔخائش هذا اٌبحذ  ، ٔىصً بزش وزِاث اٌعٕب بّسخخٍص اٌطحاٌب  التوصية:

ِزاث فً بذاَت إٌّىأوي أبزًَ ، وبعذ عمذ اٌزّار وسط  4اٌبحزَت والأحّاض الإُُِٔت 

 أبزًَ ، وبعذ شهز وسط ِاَى، رُ بعذ اسبىعُٓ آخز ِاَى، ٌخحسُٓ صفاث إٌّى

 اٌخضزي وسَادة ِحصىي اٌزّار ٌٍفذاْ.
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