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Abstract: This study was conducted through 2023 and 2024 seasons on
Crimson seedless grapevines grown in a private vineyard located at west EI-
Kossia district, Assiut Governorate, Egypt to investigate the effects of three
organic acids (citric, ascorbic and salicylic acids) each at 0.05 to 0.1% on
vegetative growth, vine nutritional status, the yield per vine, percentage berry
colouration and fruit quality. Treated vines any one of three organic acids
namely citric ascorbic or salicylic acids were very effective in enhancing some
growth aspects, vine nutritional status, yield, colouration % and quality of
berries compared to the control treatment. The promotion was related to the
application of salicylic acid, ascorbic and citric acids in descending order.
Conclusively: treating Crimson seedless grapevines three times (at growth start,
just after berry setting and at three weeks later) with salicylic acid at 0.1% is
the best treatment yield, improved percentage berries colouration and gave
height fruit quality under the circumstances of this region.

Key words: Crimson seedless grapevines, organic acids, citric, ascorbic,
salicylic acid, yield, berry quality.

1. Introduction

Grape berry has many therapeutic benefits the important of which
are some sugars (fructose and glucose) some vitamins, organic acids,
enzymes and some mineral salts. Grapes are used for drugs for cuffing
of gastrointestinal; urinary, diseases, respiratory diseases and cancer
(Passingham, 2004). Crimson seedless grapevines cultivar in
considered a prime and popular grapevines cvs, successfully grown
under Upper Egypt conditions such cultivar ripens in the second week
of Sep. under sandy soil conditions. The high temperature of Assiut
region causing some problems in grape production and berry quality.
Therefore, grape producers in such region using various some
horticultural practices to avoid these problems. Many trials were
conducted of improving some physical and chemical characteristics of
Crimson seedless grapevines by using some organic acids (citric,
ascorbic and salicylic acids) instead of using synthetic auxins for
protecting environment from pollution.
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Antioxidants (some organic acids) with their protectant properties play an important role in plant
defense against oxidative stress, the biosynthesis of most organic foods and activation of cells division
process (Oretili, 1987). Recently, public health and environmental safety encourage the use of some
organic acids for improving some growth aspects, vine nutritional status and productivity. The higher
own content of these organic acids (antioxidants) from some nutrients, some vitamins, hormones, the
biosynthesis of GAs, indoles, total carbohydrates, free water and some organic foods and reducing total
phenols (Kubta et al., 2000).

Recently, many attempts were carried out for using different some antioxidants (citric, ascorbic
and salicylic acids) improving the yield and quality of Crimson seedless grapes.

Application of some organic acids (citric, ascorbic or salicylic acids) as previously mentioned by
(Ahmed and Seleem — Basma, 2008; Abada and Abd El-Hameed, 2010; Bondok- Sawsan et al.,
2011; Ahmed et al., 2011; Ahmed et al., 2012; Abada, 2014; Ali et al., 2016; EI- Salhy et al., 2021;
Al- Sagheer, 202 and Abd EI- Hakim, 2023) was essential for stimulating some growth traits and the
yield as well as some physical and chemical characteristics of the berries in different grapevines cvs.

The recent study aimed to throw some lights on effects of different concentrations of some organic
acids on some growth characters, vine nutritional status, yield and quality of Crimson seedless grapes.

2. Materials and Methods

The present study was carried out through two seasons 2023 and 2024 on Forty—two in vigour 5-
years old Crimson seedless grapevines (grafted on freedom rootstock) grown in private vineyard situated
West El- Kossie district, Assiut Governorate, Egypt. Soil of the vineyard is sandy texture and well
drained and water table is not less than two meters deep. Vines are spaced at 2.0 x 3.0 meters apart. The
selected vines (42 vines) were chosen as uniform in vigour as possible and devoted to achieve this study.
The chosen vines were trained by Cane pruning system leaving 92 eyes/ vine (ten fruiting canes/ 8 eyes
plus six renewal spurs x two eyes). In each season, the selected vines were pruned at the second week
of January by using cane pruning method with Gable shape supporting system. Drip irrigation system
was followed using well water. All fertilizers were added with irrigation water (Fertilization). Table (1)
Shows the results of soil analysis (Wilde et al., 1985)

Table (1). Analysis of the tested soil

Physical properties Values Chemical properties Values
Sand % 84.0 pH 8.01
Silt % 115 CaCO3% 13.2
Clay % 4.5 O.M. % 0.1
Texture grade Sandy Total N % 0.02
Available P (ppm) 7.1
Exchange K 1.5 mg/ 1kg soil

The experiment included the following seven treatments from various organic acids
concentrations.

T1- Control treatment (sprayed with water).

T,- Spraying the vines with citric acid at 0.05 %.
Ts- Spraying the vines with citric acid at 0.1 %.

Ts- Spraying the vines with ascorbic acid at 0.05 %.
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Ts- Spraying the vines with ascorbic acid at 0.1 %.

Te- Spraying the vines with salicylic acid at 0.05%.

T+- Spraying the vines with salicylic acid at 0.1 %.

Each treatment replicated three times, two vines per each. Therefore, this experiment contained
42 vines crimson seedless grapevines. Some organic acids namely citric, ascorbic and salicylic acids
sprayed three times on growth start (1 week of April), just after berry setting (2" week of May) and at
three weeks later (first week of June). Triton B as a wetting agent was added to tanks before spraying at
0.5 ml/L spraying was done till runoff (two liters per vine).
During 2023 and 2024 seasons the following measurements were recorded:
- Leaf area (cm)? (Ahmed and Morsy, 1999).
- Shoot length (cm)
- Wood ripening coefficient (Bouard, 1966)

- Some leaf pigments, (chlorophyll a, b, total chlorophylls and total carotenoids (mg/ g F.W./) (Von-
Wettstein, 1957).

- Content of some nutrients in the leaves namely N, P and K (as %) and Zn, Fe and Mn (as ppm)
(Summer, 1985 and Chapman and Pratt, 1987).

- Yield expressed in number of clusters per vine and weight (kg.) per vine
- Cluster weight (g.) and cluster dimensions (cm.)

- Percent of berries colouration in cluster.

- Berry weight (g.) and berry dimensions (cm.)

- Chemical characteristics of the berries namely TSS %; reducing sugars % (Lane and Eynon, 1965),
total acidity as a tartaric acid/ 100 mL Juice (A.O.A.C., 2000)

All the obtained data were tabulated and statistically analyzed according to (Mead et al., 1993).
Using a new L.S.P at 5% level of significance for made comparisons among different treatment

3. Results and Discussion
3.1. Some vegetative growth characters

It is clear from the obtained data Table (2) that varying some organic acids had significant effect
on leaf area, main shoot length and wood ripening coefficient. Spraying the three organic acids namely
citric, ascorbic and salicylic acids each at 0.05 to 0.1% were significantly increased the leaf area, main
shoot length and wood ripening coefficient of Crimsons seedless grapevines compared to the control
treatment. There was an unsignificant effect on such three vegetative growth aspects between the two
concentration of organic acids in both seasons. Spraying of citric, ascorbic or salicylic acids in ascending
order was very significantly effective in enhancing leaf area, main shoot length and wood ripening
coefficient. The maximum values of leaf area (114.0 and 115.5 cm?), main shoot length (129.0 and 130.0
cm) and wood ripening coefficient (0.91 and 0.92) were recorded on the vines that sprayed three times
with salicylic acid at 0.1% during 2023 and 2024 seasons, respectively. Untreated vines produced the
minimum values. These results were true during both seasons.
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Table (2). Effect of some organic acids on some vegetative growth aspects on Crimson seedless
grapevines during 2023 and 2024 seasons

) Main shoot Wood ripening
o Leaf area(cm?) | h S

Organic acids treatments ength (cm) coefficient
2023 2024 2023 2024 2023 2024
T;- Control 101.5 102.0 115.0 117.0 0.71 0.72
T»- Citric acid at 0.05% 105.0 106.0 118.5 119.5 0.75 0.76
Ts- Citric acid at 0.1 % 108.5 109.0 122.0 123.0 0.81 0.82
T4- Ascorbic acid at 0.05% 108.0 108.5 121.0 1225 0.80 0.81
Ts- Ascorbic acid at 0.1 % 1115 112.0 124.5 126.0 0.86 0.87
Te- Salicylic acid at 0.05% 110.0 111.0 124.0 125.0 0.85 0.86
T~ Salicylic acid at 0.1 % 114.0 1155 129.0 130.0 0.91 0.92
New L.S.D. at 5% 0.8 0.9 11 1.3 0.04 0.06

3.2. Leaf chemical composition

It is evident from the obtained data in Tables (3 and 4) that treating Crimson seedless grapevines
here times with any one of the three organic acids (citric, ascorbic and salicylic acids) each at 0.05 to
0.1% was significantly stimulated N, P, K, Zn, Fe and Mn as well as some plant pigments namely
chlorophyll a, b, total chlorophylls and total carotenoids relative to the check treatment. Significant
differences on each leaf chemical component were observed among some organic acids. Leaf chemical
components highest values of these were observed on the vine that received citric or ascorbic or salicylic
acids, in ascending order. The highest values of N (2.01 and 2.05 %), P (0.31 and 0.33%), K (1.33 and
1.35 %), Zn (66.5 and 68.0 ppm), Fe (64.0 and 65.0 ppm); Mn (60.0, 61.5 ppm), chlorophyll a (4.00 and
4.11 mg/ g F.W.), chlorophyll b (1.77 and 1.88 mg/ g F.W.), total chlorophylls (5.77 and 5.99 mg/ g
F.W.) and total carotenoids (1.41 and 1.45 mg/ g F.W.) were recorded on the vines that received salicylic
acid at 0.1% during 2023 and 2024 seasons, respectively. While untreated vines produced the minimum
values. Similar trend was noticed during both seasons.

Table (3). Effect of some organic acids on some leaf pigments (mg/ g F.W.) on Crimson seedless
grapevines during 2023 and 2024 seasons

Chiorophyll a Chlorophyll b Total Total_
Organic acids treatments (mg/gFw,) | (MIIFEW) (?L]é?BOERX/I_I) (ﬁg%er;?\l,s_s)
2023 2024 2023 | 2024 | 2023 | 2024 | 2023 | 2024
T1- Control 3.15 3.20 1.18 1.20 4.33 4.40 1.00 1.01
T»- Citric acid at 0.05% 3.25 333 1.31 134 | 456 | 4.67 1.09 1.11
Ts- Citricacid at 0.1 % 3.41 3.45 1.44 1.46 4.85 4.91 1.16 1.18
T4~ Ascorbic acid at 0.05% 3.40 3.42 1.42 1.43 4.82 4.85 1.15 1.16
Ts- Ascorbic acid at 0.1 % 3.68 3.81 1.60 1.66 5.28 5.47 1.21 1.30
Te- Salicylic acid at 0.05% 3.65 3.80 1.58 1.63 5.23 5.43 1.20 1.28
T+- Salicylic acid at 0.1 % 4.00 4.11 1.77 1.88 5.77 5.99 141 1.45
New L.S.D. at 5% 0.08 0.11 0.04 0.05 0.11 0.14 0.03 0.04
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Table (4). Effect of some organic acids on some nutrients in the leaves on Crimson seedless
grapevines during 2023 and 2024 seasons

Leaf N% Leaf P% Leaf K% Leaf Zn Leaf Fe Leaf Mn
Organic acids 0 opm ppm opm
treatments 2023 | 2024 | 2023 | 2024 | 2023 | 2024 | 2023 | 2024 | 2023 | 2024 | 2023 | 2024

T:- Control 168 | 1.71 | 0.14 | 0.15 | 1.13 | 1.15 | 53.0 | 54.5 | 51.5 | 52.0 | 46.5 | 47.0

T,- Citric acid | 1.74 | 1.76 | 0.18 | 0.19 | 1.17 | 1.18 | 56.5 | 57.0 | 55.0 | 56.0 | 50.0 | 51.0
at 0.05%
Ts- Citric acid | 1.81 | 1.82 | 021 | 0.23 | 1.21 | 1.22 | 595 | 60.0 | 58.0 | 59.0 | 53.0 | 53.5
at0.1%
T4~ Ascorbic | 1.80 | 1.81 | 0.20 | 0.21 | 1.20 | 1.21 | 59.0 | 59.5 | 57.0 | 58.0 | 52,5 | 53.0
acid at 0.05%
Ts- Ascorbic | 1.89 | 1.91 | 0.26 | 0.28 | 1.28 | 1.29 | 63.0 | 63.5 | 60.0 | 60.5 | 57.0 | 58.5
acidat 0.1 %
Te- Salicylic | 1.88 | 1.90 | 0.24 | 0.26 | 1.27 | 1.28 | 62.0 | 63.0 | 60.0 | 60.0 | 56.5 | 57.0
acid at 0.05%
T, Salicylic | 201 | 205 | 0.31 | 0.33 | 1.33 | 1.35 | 66.5 | 68.0 | 64.0 | 65.0 | 60.0 | 61.5
acid at 0.1 %
New L.S.D.at | 0.06 | 0.07 | 0.03 | 0.03 | 0.04 | 0.05 | 1.7 1.9 15 1.6 1.1 1.3

5%

3.3. The yield and cluster aspects

It is clear from the obtained data in Table (5) that spraying Crimson seedless grapevines with any
one of the three organic acids at 0.05 or 0.1% was significantly improved the yield, number of cluster
per vine as well as cluster weight and dimensions compared to the check treatment. Significant
differences on each parameter was observed among all organic acids. In this respect the best organic
acids salicylic, ascorbic and citric acids, in descending order. Economical point of view from three
sprays of salicylic acid at 0.1% was responsible which produced the maximum values number of clusters
per vines (27.0 and 33.0 cluster), yield/ vine (11.07 and 13.79 kg), cluster weight (410.0 and 718.0 g),
cluster length (28.5 and 30.0 cm) and cluster shoulder (19.5 and 20.2 cm) during both seasons,
respectively. The untreated vines produced the lowest values of yield (9.00 and 9.44 kg.) in the first and
second seasons, respectively. The percentage of increment on the yield due to spraying salicylic acid at
0.1% above the check treatment reached 23.0 and 46.1 % during 2023 and 2024 seasons, respectively.
While number of clusters per vine the first season of study was significantly unaffected by the three
organic acids.

3.4. Percentage of berries colouration in cluster

It is noticed from the obtained data in Table (6) that the percentage of berries colouration in cluster
was significantly affected by varying organic acids application. It was significantly improved with using
any one of the three organic acids (citric, ascorbic and salicylic acids) each at 0.05 to 0.1% over the
control treatment. The best organic acids in enhancing berries colouration % in cluster were citric,
ascorbic and salicylic acids in ascending order. The highest values of the berry clourations % (91.5 and
93.0 %) was recorded on the vines that received salicylic acid at 0.1% during both seasons, respectively.
While percentage of berries colouration % in cluster reached 72.0 and 73.5 % in the untreated vines
during both seasons, respectively. Similar trend was noticed during both seasons.
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Table (5). Effect of some organic acids on the yield /vine, averages cluster weight and dimensions
on Crimson seedless grapevines during 2023 and 2024 seasons

No. of cluster Yield/ vine Av. Cluster av. Cluster Av. Cluster
Organic acids ber vine (kg.) weight (g.) length (cm) shoulder
treatments (cm.)
2023 | 2024 | 2023 | 2024 | 2023 | 2024 | 2023 | 2024 | 2023 | 2024
Ta- Control 25.0 | 26.0 | 9.00 9.44 | 360.0 | 363.0 | 16.0 | 16.5 9.5 10.0
T,- Citric acid at| 26.0 | 28.0 | 9.67 | 10.64 | 372.0 | 380.0 | 188 | 19.0 | 11.0 | 115
0.05%
Ts- Citricacidat0.1% | 26.0 | 29.0 | 10.01 | 11.31 | 385.0 | 390.0 | 21.0 | 22.0 | 135 | 15.0
T4~ Ascorbic acid at | 26.0 | 29.0 | 9.88 | 11.18 | 380.0 | 3855 | 20.0 | 21.0 | 13.0 | 145
0.05%
Ts- Ascorbic acid at | 26.0 | 31.0 | 10.28 | 12.40 | 3955 | 400.0 | 235 | 25.0 | 165 | 175
0.1%
Te- Salicylic acid at | 26.0 | 30.0 | 10.14 | 11.97 | 390.0 | 399.0 | 23.0 | 26.0 | 18.0 | 19.0
0.05%
T+~ Salicylicacidat0.1 | 27.0 | 33.0 | 11.07 | 13.97 | 410.0 | 4180 | 285 | 30.0 | 195 | 20.0
%
New L.S.D. at 5% NS 1.6 0.7 0.9 8.5 9.5 0.9 1.1 0.7 0.8

3.5. Some physical and chemical characteristics of the berries of Crimson seedless grapevines

It is reveal from the obtained data in (Tables 7) that using any one of the three organic acids
(citric, ascorbic and salicylic acids) each at 0.05 to 0.1% had significant promotion on quality of the
berry in terms of increasing berry weight, berry longitudinal, berry equatorial, TSS%, reducing sugars
% and TSS/ acid ratio and same time decreasing total acidity relative to the control treatment. The
promotion was significant associated with using citric, ascorbic and salicylic acids in ascending order.
Spraying crimson seedless grapevines three times with salicylic acid at 0.1% gave the best results with
regard to the quality of the berries. Unfavourable effects on the quality of the berries were attributed to
the neglection of organic acids application. These results were true during 2023 and 2024 seasons.

Table (6). Effect of some organic acids on berries colouration and some physical characteristics of
the berries on Crimson seedless grapevines during 2023 and 2024 seasons

Berri_es Berr)(/gvl\;eight IongBiilrJ';j);nal eqﬁgtrgial
Organic acids treatments colouration 96 (cm.) (cm.)
2023 2024 2023 | 2024 | 2023 | 2024 | 2023 | 2024

T1- Control 72.0 735 2.60 2.66 17 17 13 14
T,- Citric acid at 0.05% 76.0 775 2.71 2.75 1.9 2.0 15 1.6
Ts- Citric acid at 0.1 % 81.0 82.0 2.85 2.90 2.1 2.2 1.7 1.8
T4~ Ascorbic acid at 0.05% 80.0 80.5 2.82 2.88 2.0 21 1.6 1.7
Ts- Ascorbic acid at 0.1 % 86.5 88.0 2.96 3.00 2.3 24 1.9 2.0
Te- Salicylic acid at 0.05% 85.6 87.8 2.94 2.96 2.2 2.3 1.8 2.0
T+- Salicylic acid at 0.1 % 91.5 93.0 3.06 3.11 2.6 2.7 2.0 2.1
New L.S.D. at 5% 0.7 0.8 0.11 | 0.16 0.4 0.5 0.3 0.4
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Table (7). Effect of some organic acids on some chemical characteristics of the berries on Crimson
seedless grapevines during 2023 and 2024 seasons

o TSS% Total;cidity TSS/ acid ;edaur(;iy

Organic acids treatments 2023 2024 2023 " 2024 | 2023 | 2024 20259 2(;)24
Ta- Control 175 17.8 0.700 | 0.700 | 25.0 254 14.9 15.2
T,- Citric acid at 0.05% 18.8 19.0 | 0.670 | 0.660 | 28.0 | 288 | 153 | 155
Ts- Citric acid at 0.1 % 195 19.7 0.630 | 0.620 | 30.9 31.7 15.9 16.1
T4~ Ascorbic acid at 0.05% 19.3 195 0.640 | 0.630 | 30.1 30.9 15.7 16.0
Ts- Ascorbic acid at 0.1 % 20.1 20.4 0.600 | 0.590 | 335 34.6 16.3 16.5
Te- Salicylic acid at 0.05% 20.0 20.2 | 0.610 | 0.600 | 32.8 | 33.7 | 16.1 | 16.3
T~ Salicylic acid at 0.1 % 21.2 215 | 0560 | 0.550 | 379 | 39.0 | 16.6 | 16.8

New L.S.D. at 5% 0.6 0.7 0.018 | 0.022 0.8 0.9 0.7 0.9
4. Discussion

Antioxidants (organic acids) play an important role in plant defense against oxidative stress and
biosynthesis of most organic foods and activation of cells division process.

Ascorbic acid in currently considered to be a regular on the plant the growth and development
owing to their effect on cell division and differentiation, it is involved in the wide range of important
functions as organic acids defense, photo protection and the growth (Blokhina et al., 2003).

The positive action of some organic acids (antioxidants) in catching or chelating the free radicals
which could result in extending the shelf life of the plant cells and stimulating some growth characters
is reported (Rao et al., 2003).

In the meantime, ascorbic acid is considered a regulator of plant growth. Also citric acid is play
an essential role in single transduction system, membrane, stability, functions, activity transduction,
enzymes metabolism and translocation carbohydrates (Smirnoff, 1996).

The beneficial the effects of citric acid on enhancing the uptake and translocation on some
nutrients could results in enhancing these elements in the leaves of the plants (Raskin, 1992). The
positive action of salicylic acid (SA) is plant hormone that pays ion essential role in various plant
development and the growth aspects. The main role of (SA) is it effect on inducing the plant defense
against different biotic and abiotic stresses (Garcia- Paster et al., 2020).

Salicylic acid (SA) has been reported to induce various positive changes in treated grapevines cv.
some vegetative growth characters the yield and berries quality as well as resistance to various stress
conditions.

Some organic acids (antioxidants) spraying had a significant effect on leaf area (some growth
characters), the yield, cluster weight and berry weight, juice weight as well as recoded the lowest the
acidity % in the juice. These results of the present investigation agree with those of (Farahat, 2008;
Abada and Abd EI- Hameed, 2010; El-Hanafy, 2011; El- Kady- Hanaa, 2011; Bondok- Sawsan et
al., 2011; Abdelaal and Aly, 2014; Gad EI- Kareem and Abd EI- Rahman, 2013; Abada, 2014;
Ebrahiem, 2015; Mohamed- Attiat, 2016; Gomaa- Marwa, 2018; Loay and EI- Boray, 2018; Abd
El-aal, 2019; Mohamed- Attiat, 2021; Al- Sagheer, 2023 and Abd EI- Hakim, 2023).
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They found that some organic acids (Ascorbic, citric and salicylic acids) significantly stimulated
some vegetative growth aspects, increased the yield as well as cluster weight and improved the berries
quality of grapes.
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