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Abstract

This study was carried out during 2021, 2022 and 2023 seasons, on 14 years old Early Sweet
grapevines grown on sandy soil of Luxor governorate to examine the effect of spraying some
micronutrients form of Micromix (containing 6.0% Fe+ 3.0% Mn + 3.0% Zn + 1.5% Cu in chelated
form) at 0.025 to 0.1% and /or any one of three organic acids (citric or ascorbic acid each at 500
ppm or salicylic acid at 50 ppm) on yield and berries quality of Early Sweet grapevines. Yield and
some physical and chemical parameters of quality were remarkably improved due to spraying
Micromix at 0025 to 0.1% and / or any one of three organic acids (citric acid at 500 ppm or ascorbic
acid at 500 ppm or Salicylic acid at 50 ppm) compared to the control. Using any one of three organic
acids was effective in enhancing yield and quality of berries more than Micromix. However,
combined application of two compounds surpassed the application one mational alone. The best
results with regard to yield and berries quality of Early Sweet grapevines grown under sandy soil
conditions were observed due to spraying the vines three times with a mixture of Micromix at 0.1%
and salicylic acid at 50 ppm.
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Introduction

Early Sweet grapes cv, is a popular and well - know grapevine cultivar that has thrived in the
Upper Egypt conditions, this cultivar ripens early, perhaps in the middle of May. Furthermore,
because of its early ripening, character, which reduces completeness, it has a better potential for
export to foreign markets. Despite, the introduction of various grapevines cultivars to Egypt
recently, this grapevine cv. is still considered one of the most important popular and profitable
grapevine cultivars. Micronutrients deficiency of as Fe, Zn and Mn in Egypt soils became a wide
spread problem in the last years, their deficiencies cause a great disturbance in the physiological
activities of plants which is reflected on reducing the yield and lowering quality of fruits [1]. The
beneficial effects of some micronutrients on growth and fruiting of grapevines cultivars was
supported on Red Roomy grapevines by [2, 3, 4], on Early Superior grapevines [5], on Ruby Seedless
grapevines [6], on Superior grapevines [7], and on Thompson Seedless grapevines [8].

Some organic acids (antioxidants) play an important role in plant defense against oxidative stress
and the biosynthesis of most organic foods and activation of cell division process. Organic acids
compounds have auxinic action, since they have synergistic effects on growth and fruiting of fruit
trees their practical use in fruit trees under field condition is favorably possible.
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Organic acids are very beneficial for avoiding free oxygen and reducing cell senescence, as well
as protect the cells from senescence, enhancing the cell division and the biosynthesis of organic
foods and controlling the incidence of fugal attack. [9 & 10].

The merit of this study was examining the effect of some organic acids and micronutrients on
yield and berries quality of Early Sweet grapevines under Upper Egypt conditions.

Materials and methods

This study was carried out during three seasons 2021, 2022 and 2023 seasons on ninety-six
uniforms in vigor 14-years old Early Sweet grapevines grown in a private vineyard located at El-Tode
village- Luxor district, Luxor Governorate, Egypt. Vines were spaces at 3.0x 2.0m. (700 vines/fed.)
and grown in sandy soil (Table 1).

The chosen vines were pruned during the third week of October in three seasons, spur pruning
system using Gable shape supporting system was adopted to give 72 eyes per vine (72 eyes /vine
load) (30 fruiting spurs x 2 eyes + 6 replacement spurs X 2 eyes). Drip Irrigation system was followed
using well water.

Table (1): some mechanical physical and chemical properties of the soil of the experiment site [11].

Constituents Values Constituents Values
Sand % 80.6 Total N % 0.92
Silt % 10.7 Av. P (Olsen method, ppm) 2.0
Clay % 8.7 Av. K (ammonium acetate ppm) 43.0
Texture Sandy Zn (ppm) 1.1
pH (1:2.5 extract) 7.98 Fe (ppm) 1.3
EC (1: 2.5 extract) (mmhos/ cm 25°C 1.72 Mn (ppm) 0.91
Organic matter % 0.18

CaCO3% 2.3

Common horticultural practices such as fertilization, irrigation, pinching, hoeing and pest
management were carried out as usual.

This study consisted from the following sixteen treatments:

1- Control (sprayed with water vines).

2- Spraying some micronutrients (Micromix) at 0.025%.

3- Spraying some micronutrients (Micromix) at 0.05%.

4- Spraying some micronutrients (Micromix) at 0.1%.

5- Spraying salicylic acid at 50 ppm.

6- Spraying ascorbic acid at 500 ppm

7- Spraying citric acid at 500 ppm

8- Spraying some micronutrients (Micromix) at 0.025% plus salicylic acid at 50 ppm.
9- Spraying some micronutrients (Micromix) at 0.025% plus ascorbic acid at 500 ppm.
10- Spraying some micronutrients (Micromix) at 0.025% plus citric acid at 500 ppm.
11- Spraying some micronutrients (Micromix) at 0.05% plus salicylic acid at 50 ppm.
12- Spraying some micronutrients (Micromix) at 0.05% plus ascorbic acid at 500 ppm.
13- Spraying some micronutrients (Micromix) at 0.05% plus citric acid at 500 ppm.
14- Spraying some micronutrients (Micromix) at 0.1% plus salicylic acid at 50 ppm.
15- Spraying some micronutrients (Micromix) at 0.1 % plus ascorbic acid at 500 ppm.
16- Spraying some micronutrients (Micromix) at 0.1 % plus citric acid at 500 ppm.
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Each treatment has three replicates, two vines per each. Therefore, 96 uniforms in vigor Early
Sweet grapevines. Organic acids namely (salicylic, ascorbic and citric acids) and Micromix compound
(micronutrient fertilizer containing 6.0 % Fe, 3.0 % Zn, 3.0 % Mn and 1.5 % Cu in chelated form) were
sprayed three times at growth start (Second week of February), just after berry setting (Last week
of March) and at one month later (Last week of April) the harvest time starting at third week of May.

Flam organic as a wetting agent was used at 0.5 ml/L. for all solutions of organic aids, Micromix
and water and the spray were done till run off.

Randomized complete block design (RCBD) was adopted for carrying out statistical analysis of
this study.

During three seasons 2021, 2022 and 2023 seasons, the following measurements were recorded.

1- The yield per vine

- number of cluster

- weight (g.), length and width of clusters (cm.)

2- percentage of shot berry.

3- physical and chemical characteristics: -

- 100 berry weight (g.)

- longitudinal and equatorial (cm.)

- TSS%

- Reducing sugar% [12]

- Total acidity % (as g. tartaric acid / 100 ml juice) [13].
Statistical analysis was done treatment means were compared using New L.S.D. at 5% [14].

RESULTS AND DISCUSSION

1-Yield and cluster aspects:

It is evident from the obtained data in Tables (2 and 3) that treating Early sweet grapevines three
times with some Micromix and / or any one of three organic acids (citric, ascorbic and salicylic acids)
Significantly improved the yield expressed in weight and number of cluster per vine as well as
weight, length and width of cluster relative to the check treatment.

There was a gradual and significant promotion on yield per vine and cluster aspects with
increasing in concentrations of Micromix from 0.025 to 0.1%. The best organic acids in improving
the yield and cluster aspects were citric at 500 ppm, ascorbic acid at 500ppm and salicylic acid at
50ppm, in ascending order. Using any organic acids with Micromix at 0.025 to 0.1% significantly
improved the yield per vine and cluster weight than using Micromix or organic acids alone. The
maximum values yield per vine (18.76, 24.48 and 24.66 kg.) was recorded on the vines that treated
with Micromix at 0.1% and salicylic acid at 50ppm during three seasons respectively. The untreated
vines produced yield reached (13.92, 13.72 and 13.72 kg.) during three seasons, respectively. The
percentage of increment of yield /vine in the promised treatment over the control treatment
reached 34.8, 78.4 and 79.7% during three seasons, respectively. Number of cluster per vine in the
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first seasons (2021) was unaffected by the present treatments. Similar trend was noticed during
three seasons.

2-Percentage of shot berries:

It is revealed from the obtained data in Table (2) that single and combined application of
Micromix and any one of the three organic acids (citric, ascorbic and salicylic acids) significantly
reduced shot berries% relative to the control treatment. There was a gradual and very significant
reduction on shot berries% with increasing concentration of Micromix from 0.025 to 0.1% the best
organic acids in controlling shot berries % in the cluster were citric acid at 500ppm, ascorbic acid at
500 ppm and salicylic acid at 50ppm in ascending order. A significant reduction on the percentage
of shot berries was observed when the vines received Micromix at 0.025 to 0.1% plus any one of the
three organic acids compared to using Micromix at 0.025 to 0.1% alone. The lowest values of shot
berries % (6.0, 5.5 and 5.2%) during three seasons, respectively, were recorded on the vines that
sprayed with Micromix at 0.1% plus salicylic acid at 50ppm. While the highest values of shot berries
% (12.2, 12.0 and 12.0%) during 2021, 2022 and 2023 seasons, respectively, were recorded on the
untreated vines, these results were similar in three seasons.

Table (2): Effect of certain organic acids and micronutrients on number of clusters/vine, yield, cluster
weight and the percentage of shot berries of Early Sweet grapevines during 2021, 2022 and 2023 seasons.

Treatments No. of clusters per vine Yield/vine (k g.) Av. Cluster weight (g.) | Shot berries%
2021 | 2022 | 2023 | 2021 | 2022 | 2023 | 2021 | 2022 | 2023 | 2021 | 2022 | 2023
T1 29.0 28.0 28.0 | 13.92 | 13.72 | 13.72 | 480.0 | 490.0 | 490.0 | 12.2 | 12.0 12.0
T2 28.0 29.0 30.0 | 14.14 | 14.79 | 15.45 | 505.0 | 510.0 | 515.0 | 11.5 | 11.3 11.1
T3 28.0 29.0 30.0 | 14.42 | 15.08 | 15.75 | 515.0 | 520.0 | 525.0 | 11.3 | 11.0 10.8
T4 28.0 30.0 31.0 | 14.56 | 15.75 | 16.43 | 520.0 | 525.0 | 530.0 | 11.0 | 10.8 10.6
T5 28.0 33.0 34.0 | 15.40 | 18.32 | 19.21 | 550.0 | 550.0 | 565.0 | 10.0 9.7 9.5
T6 27.0 32.0 33.0 | 14.58 | 17.60 | 18.48 | 540.0 | 550.0 | 560.0 | 10.3 | 10.0 9.8
T7 29.0 31.0 32.0 | 15.08 | 16.43 | 17.12 | 520.0 | 530.0 | 535.0 | 11.0 | 10.5 10.3
T8 28.0 34.0 35.0 | 16.52 | 20.23 | 21.00 | 590.0 | 595.0 | 600.0 | 9.5 9.2 9.0
T9 28.0 33.0 34.0 | 16.24 | 19.31 | 20.23 | 580.0 | 585.0 | 595.0 | 9.7 9.4 9.2
T10 29.0 32.0 33.0 | 16.10 | 18.24 | 19.14 | 555.0 | 570.0 | 580.0 | 10.0 9.5 9.3
Ti1 28.0 35.0 36.0 | 18.20 | 22.93 | 23.76 | 650.0 | 655.0 | 660.0 | 8.2 8.0 7.5
T12 28.0 34.0 35.0 | 17.50 | 21.42 | 22.40 | 625.0 | 630.0 | 640.0 | 9.0 8.6 8.2
T13 28.0 33.0 34.0 | 17.08 | 20.46 | 21.42 | 610.0 | 620.0 | 630.0 | 9.6 9.1 8.8
T14 28.0 36.0 36.0 | 18.76 | 24.48 | 24.66 | 670.0 | 680.0 | 685.0 | 6.0 5.5 5.2
T15 28.0 35.0 36.0 | 18.48 | 23.45 | 24.48 | 660.0 | 670.0 | 680.0 | 7.0 6.8 6.6
T16 28.0 34.0 35.0 | 17.92 | 22.10 | 23.10 | 640.0 | 650.0 | 660.0 | 8.0 7.7 7.5
L.S.D. at 5% NS 1.1 1.2 0.65 | 0.71 | 0.77 7.1 7.3 7.5 0.4 0.4 0.3

3- Physical and chemical characteristics of the berries

Data in Table (3 and 4) clearly show that supplying the vines with Micromix and / or any one of
three organic acids (citric, ascorbic and salicylic acids) significantly was responsible for improving
quality of the berries in terms of increasing 100 berry weight, length and diameter of berry, TSS%,
TSS/acid ratio and reducing sugars% and reducing total acidity % relative to the control treatment.
The promotion on some physical and chemical characteristics was related to the increase in
concentrations of Micromix from 0.025 to 0.1% using any one of three organic acids namely (citric
acid at 500 ppm, ascorbic acids at 500 ppm and salicylic acid at 50 ppm) in ascending order was very
effective in enhancing berry quality. Using Micromix at 0.025 to 0.1% and any one of the three
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organic acids was significantly favorable in improving quality of the berries than using Micromix at
0.025 to 0.1% alone. Spraying a mixture of Micromix at 0.1% and salicylic acid at 50ppm three times
gave the best results with regard to quality of the berries. While unfavorable effects on the berry
guality were observed on untreated vines. These results were true during three seasons 2021, 2022

and 2023 seasons.

Table (3): Effect of certain organic acids and micronutrients on cluster dimensions and berry length and

diameter of Early Sweet grapevines during 2021, 2022 and 2023 seasons.
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Treatments | Cluster length (cm.) | Cluster width (cm.) | Berry length (cm.) | Berry diameter (cm.)

2021 | 2022 | 2023 | 2021 | 2022 | 2023 | 2021 | 2022 | 2023 | 2021 | 2022 | 2023
T1 22.0 | 22.3 | 23.0 9.5 9.8 9.8 222 | 2.24 | 2.24 | 1.62 1.63 1.64
T2 22.8 | 23.3 | 23.8 9.8 9.9 10.0 | 2.28 | 2.30 | 2.32 | 1.66 1.68 1.69
T3 234 | 23.8 | 24.1 | 10.1 | 10.3 | 105 | 232 | 2.34 | 235 | 1.69 1.71 1.72
T4 242 | 246 | 248 | 10.3 | 10.6 | 10.8 | 240 | 2.42 | 242 | 1.71 1.73 1.74
T5 258 | 26.2 | 26,6 | 10.8 | 11.0 | 11.2 | 253 | 2.55 | 256 | 1.76 1.78 1.80
T6 25.0 | 25.6 | 26.0 | 10.5 | 10.7 | 109 | 2.54 | 2.47 | 249 | 1.74 | 1.75 1.77
T7 24.0 | 245 | 24.7 | 10.2 | 10.5 | 10.8 | 235 | 2.36 | 2.37 | 1.70 | 1.72 | 1.75
T8 275|279 | 281|114 | 116 | 11.8 | 2.62 | 2.64 | 2.65 | 1.80 | 1.82 | 1.85
T9 269 | 27.2 | 27.8 | 11.0 | 11.2 | 11.4 | 255 | 2.56 | 2.58 | 1.78 | 1.80 | 1.82
T10 26.0 | 26,5 | 269 | 10.7 | 109 | 11.1 | 250 | 2.52 | 2.54 | 1.75 | 1.77 | 1.78
Ti1 295 | 298 | 30.0 | 12.0 | 124 | 12.7 | 2.68 | 2.70 | 2.72 | 1.85 | 1.88 | 1.88
T12 28.2 | 288 | 29.1 | 11.7 | 119 | 12.2 | 265 | 2.68 | 2.70 | 1.84 | 1.85 | 1.87
T13 271 | 275|278 | 11.2 | 11.5 | 11.8 | 2.60 | 2.62 | 2.64 | 1.80 | 1.82 | 1.84
Ti4 310 | 314 | 318 | 140 | 142 | 146 | 2.73 | 275 | 2.77 | 1.92 | 1.95 | 2.00
T15 30.0 | 30.5 | 309 | 13.0 | 135 | 13.8 | 2.70 | 2.72 | 2.74 | 1.89 | 1.92 | 1.95
T16 29.0 | 293 | 29.8 | 12.0 | 126 | 13.0 | 2.66 | 2.68 | 2.70 | 1.86 | 1.88 | 1.90
L.S.D.at5% | 0.6 0.7 0.7 0.3 0.4 0.5 | 0.07 | 0.08 | 0.09 | 0.04 | 0.05 | 0.06

Table (4): Effect of certain organic acids and micronutrients on 100 beery weight and some chemical

characteristics of the berries of Early Sweet grapevines during 2021, 2022 and 2023 seasons.

100 berry weights - . .

Treatments () TSS % Total acidity % TSS/acid Reducing sugars%

2021 | 2022 | 2023 | 2021 | 2022 | 2023 | 2021 | 2022 | 2023 | 2021 | 2022 | 2023 | 2021 | 2022 | 2023
T1 440.5 | 445.0 | 446.0 | 17.8 | 18.0 | 18.0 | 0.715 | 0.710 | 0.710 | 249 | 52.3 | 25.3 | 14.9 | 15.0 | 15.0
T2 450.0 | 455.0 | 460.0 | 18.2 | 18.4 | 18.5 | 0.680 | 0.675 | 0.670 | 26.7 | 27.2 | 27.6 | 15.3 | 15.5 | 15.6
T3 4555 | 460.5 | 464.0 | 18.5 | 18.7 | 18.9 | 0.670 | 0.665 | 0.660 | 27.6 | 28.1 | 28.6 | 15.5 | 15.7 | 15.8
T4 460.0 | 464.0 | 470.0 | 18.8 | 19.0 | 19.2 | 0.655 | 0.650 | 0.645 | 28.7 | 29.2 | 29.8 | 15.8 | 16.0 | 16.2
T5 478.5 | 482.0 | 488.0 | 19.2 | 19.4 | 19.5 | 0.630 | 0.625 | 0.615 | 30.4 | 31.0 | 31.7 | 16.5 | 16.7 | 16.9
T6 470.0 | 474.0 | 480.0 | 19.0 | 19.2 | 19.3 | 0.645 | 0.640 | 0.630 | 29.4 | 30.0 | 30.6 | 16.2 | 16.5 | 16.7
T7 462.0 | 468.0 | 472.0 | 18.7 | 19.0 | 19.1 | 0.660 | 0.650 | 0.640 | 28.3 | 29.2 | 29.8 | 15.8 | 16.0 | 16.3
T8 490.5 | 492.0 | 495.0 | 19.9 | 20.0 | 20.2 | 0.610 | 0.600 | 0.590 | 32.6 | 33.3 | 34.2 | 17.2 | 174 | 176
T9 482.5 | 488.0 | 491.5 | 19.4 | 19.8 | 20.0 | 0.620 | 0.610 | 0.600 | 31.2 | 32.4 | 33.3 | 16.8 | 17.0 | 17.3
T10 477.0 | 480.5 | 482.5 | 19.1 | 19.3 | 19.5 | 0.635 | 0.620 | 0.615 | 30.1 | 31.1 | 31.7 | 16.4 | 16.8 | 17.0
Ti1 510.5 | 515.0 | 518.0 | 20.6 | 20.8 | 21.0 | 0.570 | 0.555 | 0.540 | 36.1 | 37.4 | 38.8 | 17.9 | 18.2 | 184
T12 495.0 | 499.0 | 505.0 | 20.2 | 20.5 | 20.8 | 0.590 | 0.570 | 0.560 | 34.2 | 359 | 37.1 | 17.5 | 17.8 | 18.0
T13 488.0 | 494.0 | 500.0 | 19.8 | 20.0 | 20.2 | 0.615 | 0.600 | 0.590 | 32.2 | 33.3 | 34.2 | 17.0 | 17.4 | 17.7
T14 530.0 | 538.0 | 540.0 | 21.6 | 21.7 | 21.8 | 0.510 | 0.500 | 0.490 | 42.3 | 43.4 | 44.4 | 185 | 18.6 | 189
T15 520.0 | 525.0 | 528.5 | 21.0 | 21.4 | 21.6 | 0.540 | 0.520 | 0.510 | 38.8 | 41.1 | 42.3 | 18.1 | 18.4 | 18.6
Ti6 505.0 | 510.0 | 513.0 | 20.5 | 20.8 | 21.0 | 0.570 | 0.550 | 0.540 | 359 | 37.8 | 38.8 | 17.8 | 18.0 | 18.2
L.S.D.at5% | 4.7 5.1 5.3 0.3 0.4 0.4 | 0.016 | 0.18 | 0.019 | 0.8 0.9 0.9 0.2 0.3 0.3
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DISCUSSION

Organic acids (antioxidants) play an important role in plant defense against oxidative stress and
biosynthesis of most organic foods and activation of cell division process. Ascorbic acid is known as
a growth regulating factor which influences many biological processes. It acted as co-enzymes in the
enzymatic reactions by which proteins are carbohydrates and metabolizes and involved in
photosynthesis and respiration [15].

Ascorbic acid in currently considered to be a regular on the plant growth and development owing
to their effect on cell division and differentiation, it is involved in wide range of important function
as organic acids defense, growth and photo protection [16].

The positive action of salicylic acid is plant hormone that play an essential role in varies plant
development and the growth, the main role of Salicylic acid is it effect on inducing the plant defense
against different biotic and abiotic stresses [17].

Organic acids namely citric, ascorbic and salicylic acids have been reported to induce various
positive changes in treated grapevine cultivars some vegetative growth characteristics and vine
nutritional status and resistance to various stress conditions, these results of the present
investigation agree with those of [18, 19, 20, 21, 22, 23, 24, 3, 25, 26, 27, 28& 29].

The important regulatory effects of Fe in building some plant pigments like chlorophylls and
regulating reduction and oxidants reactions [30]. Zn in activating metabolism enzymes, cell division
and enlargement, IAA, biosynthesis of organic foods, water absorption and nutrients transport [31
& 32], Mn in enhancing co-enzymes that are responsible for enhancing the activity of oxidation and
respiration enzymes and the biosynthesis of some organic acid, nitrogen metabolism ,nitrate
reduction and biosynthesis of IAA [33 & 34].

Most micronutrients in plant are that enzyme activity and hormone synthesis. It investigators
suggested that micronutrients namely (Fe, Zn, Mn and Cu) application to grapevines cv. increased
growth and fruiting [35, 36, 37& 38].

CONCLUSION

Treating Early sweet grapevines three times with Micromix at 0.1% and salicylic acid at 50ppm
was responsible for improving yield quantitively and qualitatively.
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