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ABSTRACT

This study focused on examining the effect of single or
combined application of four antioxidants namely; ascorbic acid,
salicylic acid, citric acid or mixture of three amino acids
(tryptophane, methionene and cysteine) each at Y« to ¢+ +» ppmon
alleviating undesirable phenomena (clusters looseness and shot
berries) occurred in Red Roomy grapevine cultivar. These
antioxidants were sprayed three times: at growth start, just after
berry setting and at one month later.

Results showed that berry setting, yield, physical and
chemical characteristics of Red Roomy grapes were positively
affected by the application of these antioxidants either alone or in
different combinations compared with the control treatment. In
ascending order, application of ascorbic acid, salicylic acid, citric
acid and the three amino acids was preferable in improving yield
quantitively and qualitatively. All antioxidant treatments
succeeded in producing larger and filled clusters and at the same
time effectively minimized the occurrence of shot berries in the
clusters.

Three sprays of a mixture of antioxidants (ascorbic acid,
salicylic acid, citric acid and amino acids (tryptophane,
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methionene and cysteine) each at Ye+ ppm were responsible for
promoting yield and quality of Red Roomy grapes.

INTRODUCTION

Recently, there have bean an increasing possibility of the
application of antioxidants for controlling shot berries in the clusters
and loose clusters in Red Roomy grapevine cv. They proved to be
very essential in protecting the cells from senescence as well as
enhancing cell division, endogenous natural hormones, nutrient
uptake, photosynthesis, plant pigments and amino acids. They also
play an important role in plant defense against oxidative stresses
(Oertili, Y3AY).

Previous studies confirmed the promotive effect of all
antioxidant on yield and quality in different grapevine cvs (Madian,
Y.+t Mahran, Y++°; Amin, Y++V: Farahat, Y:+A; Ahmed and
Seleem- Basma, Y-«+A; EI- Sawy, Y+ +4; lbrahiem, Y:+%; Abd EI-
Kariem, Y- +4; Abada and Abd EI- Hameed, Y++4% and Y+)+; Ahmed
etal., Y+)+ and Fayed, Y+)+).

The main objective of this study was examining the impact of
some antioxidants on alleviating cluster looseness and shot berries as
well as improving yield and quality of Red Roomy grapes.

MATERIALS AND METHODS

This study was carried out during Y+Y+ and Y+)) seasons on
sixty uniform in vigour ‘e-years old head trained Red Roomy
grapevines grown in a private vineyard located at Samalout district,
Minia Governorate. The soil is silty clay and well drained and with a
water table not less than two meters deep. Winter pruning during each
season was conducted on the first week of Jan. using head pruning
system leaving VY eyes (Yo fruiting spurs x four eyes plus six
replacement spurs x two eyes). All selected vines had the same vine
load (VY eyes) and planted at Y.+ x Y.+ m apart. Surface irrigation
system was followed. The vines received the usual horticultural
practices that are already applied in the vineyard except those dealing
with the application of any antioxidants.
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The present experiment involved twenty treatments from single
and combined applications of the four antioxidants namely; citric acid,
ascorbic acid and salicylic acids as well as a mixture of three amino
acids (tryptophane, methionene and cysteine)

V- Control treatment (unsprayed vines)

Y- Spraying amino of acids (tryptophane, methionene and cysteine) at Yo
ppm.

Y- Spraying of amino acids at ©++ ppm.

¢~ Spraying of citric acid at Y°+ ppm.

©- Spraying of citric acid at ©+ + ppm.

1- Spraying of salicylic acid at Y+ ppm.

V- Spraying of salicylic acid at ©++ ppm.

A- Spraying of ascorbic acid at Yo+ ppm.

4- Spraying of ascorbic acid at ©+ + ppm.

V «-Spraying of amino acids + citric acid each at Yo+ ppm.

VY- Spraying of amino acids + salicylic acid each at Yo+ ppm.

VY- Spraying of amino acids + ascorbic acid each at Yo+ ppm.

VY- Spraying of citric acid + salicylic acid each at Yo+ ppm.

\ £-Spraying of citric acid + ascorbic acid each at Yo+ ppm.

Ve-Spraying of salicylic acid + ascorbic acid + each at Yo« ppm.

V- Spraying of citric acid + ascorbic acid + salicylic acid each at Yo+ ppm.

VV-Spraying of citric acid + ascorbic acid + amino acids each at Yo+ ppm.

Y A-Spraying of citric acid + salicylic acid + amino acids each at Yo+ ppm.

V4-Spraying of ascorbic acid + salicylic acid + amino acids each at Yo

ppm.
Y .- Spraying of all antioxidants at Yo+ ppm.

Each treatment was replicated three times, one vine per each. All
antioxidants were sprayed three times during each season at growth
start (the second week of April), just after berry setting (the second
week of June) and at one month later (the second week of July). Triton
B as a wetting agent was added at +.:°7 to all antioxidant solutions
including the control. All antioxidants except salicylic acid (soluble in
ethyl alcohol) were dissolved in water. Spraying was done till the
vines were covered completely with solutions (Y liters/ vine).
Complete randomized block design was followed for statistical
analysis of the present investigation.
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Five flower clusters per each vine were caged with white paper
bags before the first bloom ()% week of May). The bags were removed
after completing of berry setting (Y™ week of June). Number of
attached berries (number of attained berries) as well as number of
dropped flowers and fruitlets were counted. Total number of flowers/
cluster was estimated by summation of attached berries + dropped
fruitlets + dropped flowers. Berry set was calculated by dividing
number of attached berries/ cluster by the total number of flowers per
vine and multiplying the product by Y+ +.

Harvesting took place when T.S.S./acid ratio in the berries of the
check treatment reached at least Y°:  (at the middle of August in both
seasons) (according to Weaver, YV1). Yield expressed in weight (kg.)
and number of clusters per vine was recorded. Five clusters/ vine were
taken for determination of cluster weight (g.),berry weight (g.), shot
berries %, total soluble solids, total sugars %, total acidity % (as g.
tartaric acid/ Y++ ml juice) and T.S.S/ acid (according to the
procedures that out lined in A.O.A.C, Y449),

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

for comparisons among the investigated treatment means (Mead et al.,
144Y).

RESULTS AND DISCUSSION
Berry set %:

Data in Table Y reveal that all antioxidant treatments caused
significant promotion on percentage of berry setting compared with
the check treatment. Combined application was preferable than using
each antioxidant alone in improving the percentage of berry setting. In
the following ascending order, spraying ascorbic acid, salicylic acid,
citric acid and the mixture of amino acids (tryptophane, methionene
and cysteine) at Yo+ — e+« ppm were significantly very effective in
enhancing berry set percentage. Significant differences on his
character was detected among all antioxidant treatments. The
maximum values (3.YY and %.¢) % during both seasons) were
recorded on vines sprayed three times with all antioxidants. The
minimum values (°.YY and °.Y) % during both seasons) were
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recorded on the untreated vines. These results were true in both

seasons.

Table Y: Effect of some antioxidants on the percentage of berry
setting and number of clusters per vine of Red Roomy
grapevines during Y+ and Y+ seasons.

Berry No. of

Treatments setting % clusters/ vine

Yoy Yo Yoy | Yy

Control. oY oy Y. Yy,
Amino acids (AM) at Yo+ ppm. 1.v¢ 1YY Yy, Yi.
Amino acids (AM) at ©++ ppm. 1.ve 1.ye YY.. Y.
Citric acid (CA) at Yo+ ppm. °©.41 1.4 Yv.. Y.
Citric acid (CA) at ©++ ppm. IXE 1,44 YY.. Y.
Salicylic acid (SA) at Ye+ ppm. oV oA Yv.. Ye
Salicylic acid (SA) at @+ + ppm. o.VvY o A) YY.. Ye
Ascorbic acid (AA) at Y+ ppm. ° €1 000 YY.. Ye
Ascorbic acid (AA) at ©++ ppm. o A o0V YY.. Ye
AM + CAat Yo+ ppm. v.v¢ V.AY YY. . YA«
AM + SA at Y+ ppm. V.0 v.e4 Yy, YV,
AM + AAat Yo+ ppm. \X V.e4 Yy, YV,
CA +SAat Yo ppm. VXYY VYY Yéo YA
CA+AAatYe. ppm. 1.ve V.A¢E YY. . YV«
SA+AAat Yo ppm. 1.0, 1,04 Yy, YV,
CA+AA+SAat Yo ppm. ALY AN Ye YA
CA+AA+AMat Yo ppm. A.oo AE Yi Ya,.
CA+SA+AMat Yo ppm. AAY R Ye Ya,.
AA+SA +AMat Yo ppm. AYT A Yo Yi Ya..
Allat Yo ppm. vy 9.¢) Y& o Yoo
New L.S.Dat°.: % VY R NS ).

The promoting effect of these antioxidants on stimulating growth
and vine nutritional status in favour of increasing number of berries on
each cluster could explained the present results. These results are in
agreement with those obtained by Madian, (Y++¢); Amin, (Y++V) and
El- Sawy (Y« +4) on Superior grapevines.

Yield/ vine and cluster weight:
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It is evident from the data in Tables Y and Y that single or
combined application of the four antioxidants significantly was
accompanied with improving yield expressed in weight (kg.) and
number of clusters (especially in the second season of study) as well
as cluster weight comparing with the control treatment.

Table Y: Effect of some antioxidants on the yield per vine (kg.)
and cluster weight (g.) of Red Roomy grapevines during
Y«VY.and Y. seasons.

Yield/ vine Cluster
Treatments (kg.) weight (g.)

IR EEEDE
Control. 1y 1V Yoy.o [ Yer
Amino acids (AM) at Yo+ ppm. Y.A . Yeo o | Yes
Amino acids (AM) at ©+ « ppm. VA . Yey . | Yeo
Citric acid (CA) at Yo« ppm. A ALY ¥YA | ¥re
Citric acid (CA) at ©+ + ppm. \A AY YYa . [ rro.
Salicylic acid (SA) at Yo+ ppm. V.. VA SR EARRE
Salicylic acid (SA) at ©+ « ppm. Y. YA YYe o | YYT.
Ascorbic acid (AA) at Y+ ppm. 1A v Ve | VYV
Ascorbic acid (AA) at -+ ppm. A v AR ERARE
AM + CAat Yo+ ppm. A Yo VY o | YA
AM + SA at Yo ppm. Ao Yo YVY . Yva .
AM + AAat Yo+ ppm. AY Yoo ¥AYe | YV
CA+SAatYe: ppm. A Yot YV VYo
CA+AAatYe: ppm. ALY .y Yoo . [ YUV
SA+AAat Yo ppm. Ao Ao Yive | Yor.
CA+AA+SAatYe: ppm. q. Yo YYY.e | YvaL.
CA+AA+AMat Yo ppm. a. AR Yvo .« [ YA
CA+SA+AMatYe: ppm. q. Y1) YL | YAE
AA +SA+AMat Yo ppm. a. VY. YYE e [ YA
All at Yo+ ppm. .Y VYA [ FAE L | orar.
New L.S.Dat°.: % .0 Y V.. V.

The best treatment in this respect was spraying mixture of the
three amino acids (tryptophane, methionene and cysteine). Spraying
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ascorbic acid and salicylic acid were the least effective in this respect.
Increasing concentration of each antioxidant from Ye.— e++ ppm had
no significant affect on promoting yield and cluster weight. Treating
the vines three times with all studied antioxidants each at Yo+ ppm
almost maximized the yield (3.Y and Y).A kg/ vine) compared with
control in both seasons. The lowest yield (1.Y and 1.V kg/ vine) in both
seasons were recorded on the untreated vines. Antioxidant treatments
had no significant promotion on the number of clusters in the first
season of study.

The beneficial effects of antioxidants on cluster weight and yield
was mainly attributed to their positive action on enhancing berry
setting and berry weight. Their essential role on increasing cluster
weight and number can not be neglect in this connection.

Similar results were reported by Farahat, (Y++A) on Red Globe
grapevines and Abd EI- Kariem (Y++3) on Crimson seedless
grapevines.

Shot berries percentage :

As shown in Table Y single or combined applications of the
four antioxidants were significantly responsible for checking the
unfavorable phenomenon namely shot berries percentage compared
with the control treatment. The superiority on reducing shot berries
was mainly attributed to spraying of ascorbic acid, salicylic acid, citric
acid and amino acids, in the ascending order. Sparing the vines with
all antioxidants gave the minimum values (¥.Y and Y.% % ) in the two
seasons respectively compared with the highest values (A.Y and A.+)
during both seasons obtained in the untreated vines.

The beneficial effect of these antioxidants on balancing mineral
and organic foods in favour of amending the vines with their
requirements from these nutrients as well as their positive action on
counteracting the adverse effect of different stresses occurred during
flowering and berry setting % (Oertili, Y3AY) could result in reducing
shot berries %.

Similar results were obtained by Madian, (Y++£); Amin, (Y++V);
El- Sawy (Y« +4) on Superior grapevines.
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Table Y: Effect of some antioxidants on the percentage of shot
berries and berry weight (g.) of Red Roomy grapevines
during Y+Y+and Y\ seasons.

Shot Berry

Treatments berries % weight (g.)
IR EEEEEE

Control. ALY Ao ¢ o, ¢ oy
Amino acids (AM) at Y« ppm. 1.0 iy £AT £.4)
Amino acids (AM) at ©+ « ppm. 1.0 1y €AY £.9)
Citric acid (CA) at Y°+ ppm. i TA £.VY £ AY
Citric acid (CA) at ©+ + ppm. 1.4 1y £.v4 Y
Salicylic acid (SA) at Yo+ ppm. \Al A €A £VY
Salicylic acid (SA) at ©++ ppm. V.Y A £V £V
Ascorbic acid (AA) at Yo+ ppm. A V.o ¢ oV £y
Ascorbic acid (AA) at -+ ppm. v v.e ¢£.04 ¢
AM + CAat Yo ppm. £ £y oY oYY
AM + SA at Ye+ ppm. o £y o VA °oX¢
AM + AAat Yo« ppm. o oy ° .14 o Yo
CA+SAatYe: ppm. oy o R o Yo
CA+AAatYe: ppm. °A o o v o 1
SA+AAat Yo+ ppm. 1Y ° .4 ¢4y HEWN
CA+AA+SAatYe: ppm. £y £ oYt X
CA+AA+AMat Yo+ ppm. £ vy o ¢4 000
CA+SA+AMatYe. ppm. vV v ooy | oy
AA+SA+AMat Ye. ppm. €0 vV °.¢) o ¢1
All at Yo+ ppm. Y. YA oo oV,
New L.S.Date.* % v oY v S

Quiality of the berries:

It is clear from the obtained data in Tables ¥, ¢ and © that single
or combined application of the four antioxidants each at Yo+ to @+
ppm significantly improved both physical and chemical characteristics
of Red Roomy grapes in terms of increasing berry weight and
dimensions, total soluble solids, total sugars and T.S.S/ acid and
decreasing total acidity compared with the check treatment. The
promotive effect was associated with using ascorbic acid, salicylic
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acid, citric acid and amino acids, in ascending order. Increasing
concentrations of each antioxidant from Yo+ to ©+«+ ppm failed to
show measurable promotion on quality of the berries. Significant
differences on these quality parameters were observed among most
antioxidant treatments. Increasing number of antioxidants applied to
the vines was followed by a gradual promotion on quality of the
berries.
Table ¢: Effect of some antioxidants on the percentages of total
soluble solids and total acidity in the grapes of Red
Roomy grapevines during Y+ and Y+ seasons.

T.S.S% Total
Treatments acidity %

IR EEE
Control. YA, . YAY AR
Amino acids (AM) at Ye+ ppm. ‘a.Y V4.¢ oo | v o
Amino acids (AM) at ©+ « ppm. '4.¢ V4.¢ oY | TEA
Citric acid (CA) at Yo+ ppm. V4., Y4y CAVe | e
Citric acid (CA) at ©+ + ppm. Y4 V.Y PRI L
Salicylic acid (SA) at Yo+ ppm. YAV YAA A e VA
Salicylic acid (SA) at @+ + ppm. YA A VA4 CIAE | A
Ascorbic acid (AA) at Yo+ ppm. YAY | OYAE | e YaY v
Ascorbic acid (AA) at °+ « ppm. YALE YA | wVeY Y
AM + CAat Yo ppm. Yy Y Y)Y «.0499 | . o04¢
AM + SAat Yo ppm. YV Yoa | e | 4090
AM + AAat Yo ppm. Yot Yot U )
CA+SAatYe: ppm. Yo | Yo [ ey | e edA
CA+AAatYe: ppm. Yo Yoo YA | v
SA+AAatYe: ppm. Ya A YA A [ el [ vve
CA+AA+SAat Yo ppm. YVV Yy.o oA | v ovi
CA+AA+AMat Y« ppm. YY.€ | YY) vo000 | o0,
CA+SA+AMat Yo ppm. YY.Q YY. ¢ 0t . o1
AA+SA+AMat Yo ppm. Yy.. YYA | et | et
All at Yo+ ppm. Yv.a YYA | «ova | . oevy
New L.S.Date.« % Y Y SRR YRR R |
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Table ¢: Effect of some antioxidants on the ratio between total
soluble solids and acid and percentage of total sugars in
the berries of Red Roomy grapevines during Y+\+ and

Y« Y\ seasons.

Treatments T.S.S/ acid Total sugars %

R K R K

Control. Yo Yo ¢ VY ‘1.0
Amin o acids (AM) at Y°+ ppm. Y40 YA VYA VALY
Amino acids (AM) at ©+ « ppm. Yay va.4 YV.A4 VALY
Citric acid (CA) at Yo+ ppm. YA S YAAQ \v.e Yv.A
Citric acid (CA) at ©++ ppm. YA YA ‘v A
Salicylic acid (SA) at Yo+ ppm. Yv.y YV A VY
Salicylic acid (SA) at ©+ + ppm. Yv.o YV.A A VV.§
Ascorbic acid (AA) at Y+ ppm. Y1) Yy ‘i ‘1.4
Ascorbic acid (AA) at ©++ ppm. Yy Y€ Vv Y14
AM + CAat Yo+ ppm. Yo YoV V4. ¢ Y4.A
AM + SA at Yo« ppm. Yo, . Yo 4. Y41
AM + AA at Yo+ ppm. ¥Y vY§ YA N
CA+SAat Yo ppm. Yey Ye¢ YA A 4. ¥
CA+AAat Yo ppm. Y'Y, YY.Y YAY VALY
SA+AAat Yo ppm. YA YyY YA YA ©
CA+AA+SAatYe. ppm. Yv.¢ Yv.y V4.0 Y4 .4
CA+AA+AMat Yo ppm. €. €.y Yoo Y. o
CA+SA+AMat Yo ppm. £)A YA Yo ¥ Yo A
AA+SA+AMat Yo ppm. YA A YAA AR Y Yoo
All at Yo+ ppm. AN IA Y. 9 AR IR
New L.S.Dat°.: % A <A Y Y

The best results with regard to quality of the berries were
obtained when all antioxidants were sprayed three times at Yo+ ppm.
Neglection of antioxidant application gave unfavourable effects on
quality of the berries. These results were true during in the two

experimental seasons.

The beneficial effects of these antioxidants on quality of the
berries might be attributed to their positive action on enhancing cell
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division, plant pigments and the biosynthesis of organic foods
especially carbohydrates (Oertili, Y3AY).

These results are in accordance with those obtained by Madian,
(Y++%); Mahran, (Y++°); Amin, (Y::V); lbrahiem, Y--%; Fayed
(Y+V+) and Refaai (Y+))) on Thompson seedless grapes.
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