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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.

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 FAQ'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): SWO0.25, 0.50 g/L: SWO0.50, 0.75 g/L:

- SWO0.75, with 0.25 g/L amino acid. - SW0.25+AA0.25.

- Sea weed extract (0.50 g/L) + amino acid (0.25 g/L) - SWO0.50+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
SWO0.50+AA0.50. Using sea weed extract (0.75 g/L) vyields
SWO0.75+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?®): 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 °C. Leaf area was calculated
according to the formula described by Koller (1972) as follow:-

Dry weight of leaves
The total area of leaves/plant= x 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).



216 QAOUD AND ZAGZ0OG

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?) Arra 15 and 20 grapevine cultivars (2020 &

2021seasons).
1% season 2" season

Treatments Cultivar Treat. Cultivar Treat.

Arral5 | Arra20 av. Arral5 | Arra20 av.
Control 17028d | 15385f | 16206D | 136.10h | 12564] 13&87
_ 147.18

SW0.25g/L 15508f | 189.93b | 172508 | 13107i | 163.30d 5
165.84

SW 050 g/L 15942¢e | 19406a | 17674A | 149.76e | 18191b "

SWO0.75g/L 17008d | 13025i | 150.16F | 14596f | 13826¢h | 14211F
SWO025gL +AA05

gL 11291k | 14171h | 12731H | 11628k | 138.07¢gh | 127.181

SWOSOGL+AADZS | 19957h | 11300k | 15114F | 19486a | 12650j | 16068

gL B
SWO.75 ggl;l-_* AAOZ 1 18306b | 13121 | 15064E | 17116¢ | 11738k | 47
SW025 gé '/-L+ AAOSD | 195814 | 11999 | 15790E | 19770a | 11733k 15252
SW0.50 gé LTAADSD | aeame | 17373c | 16803C | 14107 | 12660 | T
SWO.75 %’;I-_* AAOSD | 1511 | 147919 | 14651G | 117.96k | 11470k | 11633J

Cultivar av. 16483A | 14956 B 15020A | 13497B

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).
1% season 2" season
Cultivar Treat. Cultivar Treat.
Treatments Arral5s | Arra20 av. |Arrals| Arra20 | av.

Control 4.33 ghi 405j 419E 555e 445k 470G
SW0.25g/L 433ghi | 443fgh | 438D | 470ij | 470§ | 500F
SW0.50g/L 500e 450 fgh 475C 520f 483 hij 502F
SWO0.75g/L 5.30d 4.101ij 470C 5.70de 467 ] 518E
SWO0.25¢g/L+AA0.25g/L 5.50 cd 4.23j 486 C 5.89¢ 485hi 537D
SWO050g/L+AA0.25g/L 5.70bc 4.50 fgh 510B 585cd | 493¢gh 539D
SWO0.75g/L+ AA0.25g/L 590ab 4.33 ghi 511 AB 6.19b 4.82 hij 551C
SW025g/L+AA050gL | 594ab | 464f | 520A | 635b | 506fg | 570B
SW050g/L+AA050g/L 5.80ab 467 5.24 AB 6.56 a 520f 588 A
SWO0.75g/L+AA050g/L | 600a | 454fg | 527AB | 635b | 494gh | 565B
Cultivar av. 5.38 A 440B 583A | 485B

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).

Treatments 1% season 2"season
Cultivar Treat. Cultivar Treat av.
Arral5| Arra20 av. Arral5| Arra20
Control 7850¢gh| 8567de| 8208G | 8250i | 96.00d 89.25 G
SW0.25g/L 7650h | 85.33de| 80.92G | 8867fg| 90.67ef| 8967G
SW0.50¢g/L 7850¢gh| 9667b| 8758E | 90.00efg| 96.67d 93.33E
SWO0.75g/L 8100fy| 8867d| 8483F | 8500h | 10300c| 94.00E
SWO0.25¢g/L+ AA0.25g/L 8350ef | 86.00de| 84.75F | 8750g | 95.33d 9142F
SW050g/L+AA0.25g/L 83.00ef | 107.33a| 9517AB| 9450d | 110.33c| 10242C
SWO0.75g/L+ AA0.25¢g/L 9200c | 94.33bc| 93.17BC| 97.00d | 104.33a| 100.67D
SWO0.25¢/L+AA050¢g/L. | 8550de| 108.00a] 96.75A | 9200e | 11800a| 105.00B
SWO050g/L+AA050¢g/L. | 8550de| 96.67b| 91.08CD| 90.00efg| 12033a| 105.17B
SWO0.75g/L+ AA 050 g/l 88.00d | 9333c| 9067D | 97.00d | 11867a| 107.83A
Cultivar av. 83.20B | 9420A 9042B | 105.33A

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).

1% season 2" season
Treatments Cultivar Treat av. Cultivar Treat.
Arral5 | Arra20 Arrals | Arra20 | av.

Control 6.80e 530j 6.05F 705f 565jk | 6.35E
SW0.25¢g/L 7.16d 5.36j 6.26 E 7.36e 547k 641E
SWO0.50g/L 7.33c 560i 6.46 D 7.62d 5.83j 6.73D
SWO0.75¢g/L 758Db 5.33]j 6.46 D 7.80cd 6.03i 692C
SW0.25g/L +AA0.25¢g/L 7.39¢c 580h 659C 7.68d 6.20i | 6.94BC
SWO050g/L+AA025¢/L 784a 597¢g 6.90B 796cd 6.171i 706B
SWO.75g/L+ AA0.25¢g/L 792a 580h 6.86B 822h 6.779 T49A
SW0.25¢g/L + AA050g/L 794a 6.40f 717A 850a 6.739 762A
SW050¢g/L+AA050g/L 785a 5979 691B 850a 6.53h 752A
SWO0.75g/L+ AA 050 g/l 785a 6.36f 711A 853a | 66lgh | 757A
Cultivar av. 756 A 579B 792A | 620B

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).

1*season ‘ 2Yseason

Treatrments ArralsCu IlNarArrazo Trest av. Arral(;u mfrnazo Trestav
Control 73k | 1088f | 900G | 8®g | 1185d | 1010E
SW025gL 785§ | 1120f | 952EF | 7%h | 1176d | 986F
SWO050gL 755k | 11.280f | 9A1F |820¢h | 1187d | 1003EF
SWOT5gL 79§ | 1173bd | 981DE |817¢h | 12%a | 105D
SWOBL+AAOBYL | 763k | 12172 | 90CD |8llgh | 1282a | 1046D
SWO50gL +AA0SgL 805i | 1188bc | 997CD | 904f |1263ac | 1083C
SWOT5gL+ AAOZS gL 9%g | 11%ak | 1046AB | 970e | 1248bc | 1109AB
SW0BGL+AAOSGL | 887h | 146 | 1016BC | 954e | 1240c | 1097BC
SWOS0gL+AAOS0GL | 854h | 1246a | 1050A | 975e | 1283a | 1129A
SWOTBgL+ AAOSOGL 80h | 1237a | 1053A | 8%f | 1279 | 1088BC
Cultivarav. 8178 | 1170A MAB | 1284A

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?) 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 x 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 EI- Hameed (2008) , EI-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



220

QAOUD AND ZAGZ0OG

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).

1% season 2™ season
Treatments Cultivar Treat. Cultivar Treat av
Arral5 |Arra20 av. Arral5 | Arra20 T
Control 244fg | 190k | 217F | 2.68hcd 2209 244C
SW0.25¢g/L 254ef | 197k| 225EF| 273hbc 2271y 250BC
SW0.50 g/L 254¢ef | 200k | 227EF| 2.68hbcd 21749 242C
SWO0.75g/L 2.74bcd | 220hij| 247CD| 283b 240 ef 262B
SW0.25¢/L+ AA0.25¢g/L 2.79bc | 220ij| 250BC| 3.084a| 255cde 282A
SWO050¢g/L+AA0.25¢g/L 259def | 203jk| 231E 3.03a 250de 277 A
SWO0.75g/L+ AA0.25g/L 299a | 243fg| 271A 3.03a 253 de 278A
SW0.25¢g/L + AA 050 g/L 269cde | 223hi| 246CD| 3.13a 2.63cd 288 A
SW050¢g/L + AA050g/L 2.64cde | 207ijk| 235DE| 3.03a 250 de 277 A
SWO0.75 g/L+ AA050 g/l 289ab | 233gh| 261AB| 3034a 250 de 277 A
Cultivar av. 269A | 214B 293A 243B

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).

1*season 2Yseason
Treatments Cultivar Cultivar

Treat av. Treat av.

Armals| Amra20 Amrals | Arra20
Control 0270e | 0.130hi 0200E 0.253¢ 0.147f 0200E
SW025g/lL 0397a 0240f 0318A 0370a 0227d 0298A
SWO050glL 0357b | 0123hi 0240C 0370a 0.150f 0.260B
SWO.75gL 0277e | 0163¢g 0220D 0253¢c | 0123hi 0183F
SWO025gL +AA050gL 0.303d 0160g | 0232CD | 0350b | 0127hi 0238C
SWO050gL+AA050gL 0293de | 0157g | 025CD | 0247¢ | 0130gh 0183F
SWO.75gL+AA05gL 0.333cd 0.110i 0222D 0337h 0113i 0225D
SW025g/L+AA050gL 0273e 0330c 0302B 0207e 0370a 0283A
SWO050gL+AA0S0gL 0147¢gh | 01639 0155F 0143fg | 0117hi 010G
SWO.75gL+AA0S0gL 0270e | 0J127hi 0IBE 0253c | 0143fy | 0198 EF

Cultivar av. 0292A | 0170B 0278A | 0165B

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).

; 1%season 2ssason
reatments : -

An'a(1:5umvarArra20 Trest av. Analgu MAnazo Trest av.
Control 1800 | 17 | 179G | 209fy | 207gh | 208F
SW025gL 20lg | 202fy| 201E | 216e | 215¢f | 215E
SW050gIL 20lg | 20fy| 202E | 217e | 217e | 217E
SWOT5gL 224bd | 220d| 223BC | 246d | 244d | 245CD
SW025gL+AA0ZgL 206efy | 208ef | 207D | 218 | 216e | 217E
SWO050gL+AA0Z5gL 208f | 209e | 208D | 247b | 245d | 246C
SWOT5gL+AA0Z gL 2453 | 248a| 246A | 27la | 270a | 200A
SW025gL+AA0S0gL 219d | 221cd| 220C | 242d | 240d | 241D
SWO050gL +AA0S0gL 2%bc | 228b| 226B | 263b | 25c | 2608
SWO75gL+AAOS0gL 186h | 188h | 187F | 2mh | 204h | 208G
Cultivarav. 200A | 211A 2BA | 231A

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).

1*season 2%seas0n

) Arra(1:5umvarArra20 Treat av. ArralCSu mvarArrazo Treat av.
Control 04%h | O5lfy| OSOE | 050h | 052gh | 051D
SW025gL 045 | 047ig | 046F | 0s3fy | 0B4cf| 058C
SWO50gL 052cf | O52¢f | 052D | O52fg | OBAckf| 053C
SWOT5gL 052¢f | 054be| 053CD | O52fy | OS4cef| 053C
SW025gL +AA0SgL 053cck | 054bc| OS3BC | OB4cf| 0562 | 055B
SWO050gL +AA0SgL 054bod | 0%6a | OSA | 055be| O57ab | 056AB
SWOT5gL+ AAOZS gL 054bod | 055 | OS4AB | 056ab | 058a |  057A
SW0Z5 gL +AA0S0gL 0520ef | 053cde| 052CD | 0%6bed | 056bc | 0568
SWO050gL +AA0S0gL 045] | 047§ | 046F | 0%be| 057a| O056AB
SWOT5gL+ AAOSOGL 048hi | 050ch| OA9E | 05lgh | 053¢lg| 052CD
Cultivar av. 050B | 052A 058 | 056A

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 x 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 x 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 EI-
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), EI-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).

1%season 2Yseason
Treatments Cultivar Cultivar
Treat av. Treat av.
Arrals| Ama20 Arrals | Arra20
Control 9140de 859¢g 887D 898jk 837Tm 868G
SW025gL 9130k 873fy 893CD 9.35h 8721 9MF
SWO050glL 937ad 8649 900CD 1001b 982d 9RA
SWO.75gL 952¢ 937cd 944B 993hc 968e 981B
SWO025gL+AA050L 1010a 883fy 946B 998h 985 991A
SWO050gL+AA05gL 1012a 946¢ 979A 9770k 9469 961C
SWO75gL+AA025gL 98lb | 888efy | 935B | 969 904 937D
SW025gL +AA050gL 952c | 866g | 900CD | 936h | 8%k 914E
SWO050g/L +AA050gL 898ef | 878fy 888D | 889k 918i 904 F
SWO75gL+AA0SOgL 98lb | 900ef | 940B | 1020a | 958f 989A
Cultivar av. 955A 889B 962A 9.26B

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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