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ABSTRACT

The benefits of spraying the five vitamins namely K, E, A, C
and BYY on Thompson seedless grapevines were investigated
during Y+Y«and Y+ seasons.

Results showed that single or combined applications of these
vitamins was very effective in improving the leaf area, N and P as
well as chlorophylls a &b in the leaves, yield and quality of the
berries comparing with the check treatment. The promotion was
associated with using vitamins K, E and A, in decreasing order.
Using C vitamin surpassed the application of BYY vitamin in this
respect. Combined application of C and B Y vitamins was superior
than the application of each vitamin alone.

The best results with regard to yield and quality of
Thompson seedless grapevines were obtained with using vitamins
K, E, A, Cand B'Y three timesat Y+, Y+, Y+ VYevv and Y+ ppm,
respectively.

INTRODUCTION
Improving physical and chemical characters of grape cv.
Thompson seedless is considered an important target for grape
growers in Minia region and other regions of Egypt. It could be
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achieved through conducting new horticultural practices depend on
using vitamins that safe for environment.

Vitamins have an auxinic action, since they have synergistic
effect on growth, productivity and provided disease control against
most fungi infection in most fruit trees. Their profitable effect on
increasing shelf- life of fruits did not neglect (Prusky, Y2AA; Galal and
El- Sayed, 43¢ ; Raoetal., Y+ +; Ahmed and Seleem- Basma, Y* +A;
El-Kady- Hanna, Y+)); Refaai, Y+ 1) and Uwakiem, Y+ 1)),

Recently, it was suggested that vitamins participate in plant
growth and development indirectly by enhancing the endogenous
levels of various growth factors such as cytokinins and gibberellins.
Most vitamins are synthesized in the leaves and translocated in the
phloem. For more than two decades, study of the role of vitamins in
plants has attracted sporadic attention. These studies have indicated
that various physiological processes such as nutrient uptake,
respiration, photosynthesis as well as chlorophyll and protein
synthesis depend more or less on the availability of vitamins
(Samiullah et al., Y3AA and Tzeng and Devay, Y3A%). Application of
vitamins is accompanied with enhancing alpha keto glutaric acid
biosynthesis which is united with ammonia to form amino acids and
proteins (Robinson, YAaVYY; Karabanov, YA4VV; Oretli, Y3AY and
Buchala and Schmid, Y44YV).

This study aimed to throw some lights on the effect of single and
combined applications of some vitamins (K, E, A, B,y and C) on
vegetative growth characters, vine nutritional status, yield and quality
of Thompson seedless grapes.

MATERIALS AND METHODS

This study was carried out during Y+«Y+ and Y+)) seasons on
ninety- six uniform in vigour Y1- years old head trained Thompson
seedless grapevines grown in a private vineyard located at El-
Faroukia village, Samalout district, Minia Governorate. The texture of
the vineyard soil is silty clay and the soil is 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. by using head pruning
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system leaving VY eyes () long fruiting spurs x six eyes plus six
replacement spurs x two eyes). All the selected vines had the same
vine load (VY eyes) and planted at Y.+ x Y.+ m apart. Surface irrigation
system was followed.

Except those dealing with the present treatments all the selected
vines (371 vines) received the usual horticultural practices which are
common used in the vineyard.

This experiment included thirty- two treatments from two factors
namely A& B. The first factor (A) included the following eight
treatments from single and combined applications of three soluble in
fats vitamins namely K, E and A.

ay) Spraying K, E and A vitamins each at +.+ ppm.

ar) Spraying K vitamins at Y+ ppm.

ar) Spraying E vitamins at Y+ ppm.

a.) Spraying A vitamins at \ + ppm.

as) Spraying K + E vitamins each at ) + ppm.

a-) Spraying K + A vitamins each at Y+ ppm.

av) Spraying E + A vitamins each at Y+ ppm.

as) Spraying K + E + A vitamins each at Y+ ppm.

The second factor (B) comprised from the following four
treatments from single and combined applications of the two soluble
in water vitamins namely B,y and C:-

b,) Spraying C and B,y vitamins each at .+ ppm.

by) Spraying C vitamin at )+« + ppm.

by) Spraying B,y vitamin at Y+ ppm.

b¢) Spraying C + B,y vitamins at )+« + and )+ ppm, respectively.

Each treatment was replicated three times, one vine per each.
These vitamins were sprayed three times during each season on
(growth start) the second week of Mar., (just before bloom) the first
week of April and (just after berry setting) the ¢™ week of April. All
vitamins were solublized in Y+ ml ethyl alcohol. Triton B as a wetting
agent was added at +.+° % to all the treatments including the control.
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Spraying was done till the vines were covered completely with
solutions (Y liters/ vine).

Complete randomized block design in split plot arrangement was
followed for statistical analysis of the present investigation. The eight
vitamin K, E and A treatments occupied the main plots, while the four
vitamins C and B,y ranked the subplots.

At the first week of June, the leaf area (in cm") was measured. by
using the equation that outlined by Ahmed and Morsy (344).

Samples of five mature and fresh leaves from those leaves
opposite to the basal clusters on each shoot were taken at the first
week of May in both seasons to determine the plant pigments namely
chlorophylls a and b as (mg/ Y + +g. Fresh weight).

Twenty leaves picked from those leaves opposite to the basal
clusters (According to Balo et al., Y4AA) for each vine were taken at
the first week of May in both seasons to determine their content from
N and P by different methods (according to Wilde et al., Y3A?).

Harvesting took place when T.S.S./acid ratio in the berries of the
check treatment reached at least Ye:) (at the middle of July in both
seasons) (according to Weaver, Y4Y1). The yield of each vine was
recorded in terms of weight (in kg.) and number of clusters per vine.

Five clusters from each vine were taken at random for the
determination of the following physical and chemical characteristics:-

V- Average berry weight (g.).

Y- Percentage of total soluble solids in the juice by using Handy
refractometer.

Y- Percentage of total sugars in the juice by Lane and Eynon
(Y472) volumetric method as described in A.O.A.C. (Y 439),

¢- Percentage of total acidity (as g tartaric acid/ Y+ + ml juice) by
titration against +.Y Na OH using phenolphthalein as an
indicator (A.O.A.C., Y449e),

All the obtained data were tabulated and statistically analyzed

using New L.S.D at ¢Z for made all comparisons among the
investigated treatment means (according to Mead et al., Y4Y).

VY-
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RESULTS AND DISCUSSION
\. Leaf area (cm")

It is clear from the obtained data in Table () that single and
combined applications of the three vitamins namely K, E and A
significantly were accompanied with enhancing the leaf area
(cm") rather than non- application (+.* ppm vitamins). In
descending order, application of vitamins K, E and A was
significantly very effective in stimulating this growth character.
Combined application (double and triple applications) was
superior than application of each vitamin alone in this respect.
Significant differences on the leaf area (cm') were noticed among
all vitamin treatments. The maximum values were recorded with
using the three vitamins namely K, E and A together. The
minimum values were recorded on untreated vines.

Table Y: Effect of spraying some vitamins on the leaf area
(cm") of Thompson seedless grapevines during ¥+ +
and Y+ seasons.

Yo | Yoy

C and/ or B, vitamins (B)

Ruimmey | va o] B | B (| 8] B
' at vit at Mean ’ at vit at Mean
AR BH et B\v
ppm Yoo Ve vit (A) ppm Youn N vit A
ppm | ppm ' ppm | ppm '
. Yeo, | VYA, | VeY, | V¥a,
a, Vitamins at +.+ ppm. YFR ARV ARV Y | YEYV A TAFAAN L AYRA R . R \
ar K vitamin at  + ppm. AR AR IR R AR R F AR R I VEALLVER Ve ey,
Véo VeY VeV Vé¢
itami N YE A [ VEEA[YEY A | VET A [ VEra | Ye Y . . . .
ar E vitamin at Y + ppm. . . . . . . v A v v
a: A vitamin at Y+ ppm. YPAL | YEYY | Y [ Ve [ Y€ Y |YFALS ‘i" VeV, Vgl ‘:‘-
a. K + E vitamins. YN 4 [ YeT) | Vet [ VoA | Voo | VoY A Yov. \ii' e N:.
a. K + A vitamins. Yeqa Y Yo Y Ve v | Yoo Y | YoY Y | VEQA ‘:Y' \:\' ‘:a' ‘:*‘
av E + A vitamins. VER N | Yo v [ YEA L | YOY N | VEQ W | VEOY VEQL P VEV P NeN | VEA,
q A A A
ar K + E + A Vitamins. VO£ T [ VoA [ YoV [ V1Y A [ VoA E | Yoo e B R IR \eiﬂ,
V¢4 VeV AR
YEEQ | VEAS [ V€14 | Vo ¢ IET R . . .
Mean (B) . . . AN °. v M q
A | B [ AB A | B | AB
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It is evident from the obtained data in Table (V) that
application of vitamins C and/ or B, significantly stimulated the
leaf area (cm’) in relative to the control treatment. Single
application of vitamin C was preferable than using vitamin By
alone in this respect. Combined application of vitamins C and
B\« was superior than using each vitamin alone in enhancing the
leaf area (cm").

The interaction between different vitamins namely K, E, A,
C and B,y had significant effect on the leaf area. The maximum
values were recorded with using the five vitamins namely K, E,
A, C and B, together. Untreating the vines with these vitamins
gave the minimum values.

The promoting effect of these vitamins on growth characters
might be attributed to one or more of the following reasons
(according to Elade, Y44Y; Sharma and Davis, Y24V and Singh et
al.,, Y++),

Y- They are responsible for stimulating rooting and reversing
the effect of ABA on leaf abscission.

Y- They are provided disease control against most fungi and
caused a prolongation in shelf- life of plant organs.

Y- They play an essential roles in building of most organic
foods, biosynthesis of proteins and amino acids, synthesis
of plant pigments and enhancing nutrient uptake.

¢- They are favourable for enhancing the formation of
meristems through supplying of metabolites to the apex.

°- They are important in enhancing the endogenous levels of
various growth factors such as IAA, GAY and cytokinins.

1- They act as the coenzymes for many enzymes that aid in
promoting photosynthesis.

These results are in harmony with those obtained by Refaai
(Y+Y)) and Uwakiem (Y + YY) on Thompson seedless grapevines.

Y.Chlorophylls A and B in the leaves
Plant pigments namely chlorophylls a and b were
significantly promoted with foliar application of vitamins K, E
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and/ or A either applied alone or in different combinations
comparing with the check treatment as shown in Tables (Y & ¥).

Significant differences on these plant pigments were
observed among all vitamin treatments. The best vitamins in this
respect were A, E and K, in ascending order. Combined
applications of these vitamins were superior than application of
each vitamin alone in this connection. The best double
application was using vitamins K + E. Using the three vitamins
together gave the maximum values of such two pigments.
Untreating the vines with these vitamins effectively minimized
these pigments.

Table Y: Effect of spraying some vitamins on chlorophyll a in
the fresh leaves (mg/ Y++ g F.W) of Thompson
seedless grapevines during Y+«): and Y-\

seasons.
Yo Yoy
C and/ or B,y vitamins (B)
b, by by b, by by
. Eandior A vit. |[Cvit.| B b. vit. |[Cvit.| B b.
vitamins (A) ' 1 e ' O e
at at |vitat 5 Mean | at at |vitat B Mean
P N AR RO EE ARG
Vit. vit.
ppm | ppm | ppm ppm | ppm | ppm
a, Vitamins at +.» ppm. | V4.4 [ Y r [y v yvr Ty [ nvavoa vy vy s
ay Kvitaminat Y+ ppm. | YY.V [ Yey [yve [vo o [yralyry [ voxy[vey [ yavr[rey
ar Evitaminat Y+ ppm. [ YV [ Yo [yve [ve  [yva vy [y [ yr [ ye i [yre
ac Avitaminat Y ppm. | YA [YYY [ Yy e [yr o[ vaa [y [yva v a|vravye
a. K + E vitamins. YUy [ yve [Yn A YA yv Yy [yn YAy rvu ] vaa | YAy
a. K + A vitamins. Yo o | YR, 0 [ YO A YV, o [ YA Y | Yoo | YV o | YR80 | YA [ YV,
ay E + A vitamins. YY A Yo, N [ Ye, o | YUY | Yeq | Ye & | YN, ¢ | Yo ¢ | YV, o [ Yoo d
ar K+ E + A Vitamins. | YV.r | YAS [ YV A[ren [ YA [yvA[yaa [ YAA ¥y [Yan
Mean (B) Yve | YeA|[Ye ) [ Yon YA Yo A YEA] Y.L
A B AB A B AB
New L.S.D at ¢ % v A A AR .4 .V
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Single and combined applications of vitamins C and By
caused significant promotion on the two plant pigments
comparing with non- application. Application of vitamin C
surpassed the application of vitamin B,y in this respect.
Combined application of vitamins C and B, was preferable than
using each vitamin alone in enhancing plant pigments. The check
vines produced the minimum values.

Table ¥: Effect of spraying some vitamins on chlorophyll b in
the fresh leaves (mg/ Y++ g F.W) of Thompson

seedless grapevines during Y«Y: and Y
seasons.
[ | Yo
K. E and/ or C and/ or B, vitamins (B)
A vitamins b, c?;it b b by ctz/'it br b
(A) vit.at | T [ Bavit] S oo vitat | T | Buvit | S| vean
sl A B it [ a) | e e |3 1B it | (A)
m m ’ m m ’

. ppm | o | PP pPm | o | PP
ayVitamins at | vy 1oy | v | A | v | ovie | Ae | v | e | oA
LI ppm. _
ar Kovitamin | vl e [ ya | e | oar e | s [ | e
at '+ ppm.
ar Eovitamin |« 1o | oAy | aa | s | Ae | s | ey | Ly
at \: ppm.
a: A vitamin VA AV AN at At v.A 4. Ao a.A AY
at \+ ppm.
a Ko+ By v vy e [ e [ vea [ oava [ e | vvt |y
vitamins.
a Ko ATy vy e v [ e | vee Lo [ aea | vv [y
vitamins.
av B+ AT s v ey e [ e | e vy [ e | ava | vea
vitamins.
A K+E+HAT ol yvve [ avw [ ara [ | vve | ava [ avy | ves | vy
Vitamins.
Mean (B) ﬂ.\’ \..\' *_V \\.~ ﬂ.D \n_‘ \'.' \\_5

A B AB A B AB

New L.S.D at
@% . h_i \_\ h_‘ '.i \.\

The interaction between various vitamins had significant

effect on plant pigments. The two plant pigments were
maximized with using all vitamins together. The lowest values
were recorded on untreated with vitamin vines.

AR




The benefits of spraying vitamins on thompson seedless grapevine

The essential role of these vitamins in enhancing the uptake
of N and Mg could result in enhancing plant pigments (Oretili,
VAAY).

The same trend was observed in Thompson seedless
grapevines by Ahmed and Seleem- Basma (Y« +A); Refaai (Y+)))
and Uwakiem (YY)

Yo
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¥. Percentages of N and P in the leaves:

It is clear from the data in Tables (¢ & ©) that percentages
of N and P in the leaves were significantly affected with varying
vitamin treatments. They were significantly stimulated with
using vitamins K, E and A either singly or in all possible
combinations rather than non- application. Using vitamins K, E
and A, in descending order was significantly very effective in
stimulating the percentages of N and P in the leaves. Combined
applications of these vitamins were superior than using each
vitamin alone in increasing these nutrients. The maximum values
were recorded on the vines that received all vitamins together.
Table ¢: Effect of spraying some vitamins on the percentage

of N in the leaves of Thompson seedless grapevines
during Y+Y+ and Y+ seasons.

Yol

‘ XK

C and/ or B,y vitamins (B)

b, by br b b, by br b
K’ E and/ or A vit. C vit. By C:‘ vit. C vit. By C‘+
vitamins (A) at at | vitat g, |Mean| at at vit B, |Mean
. \K) \K) h e Youu \K) M
. vit. (A) . at vit (A)
ppm | ppm | ppm ppm | ppm | ppm
a, Vitamins at +.+ ppm. | 1,08 [ Y.Vo [ V.3V [ VA€ [V .VY [ V30 [V YV [V IA[ VAV [V vY
ar K vitamin at Y« ppm. | VAT [ Y.o) [V.8€ | Y o8 [ V.4V [V AA[Y.o¥ [V a0 [Y.AY |1 4
ar Evitamin at Y« ppm. | V.V& [ V.9€ [V A% [ Yoo [V.4Y [VAY [V 4% [ VAV Y. A [V .aF
a: Avitamin at V + ppm. | V.IA | VAL [ VYR [V A [ VA [V VAR [V VY [V AV [V AY
2. K + E vitamins. YA | YYA [ Y. Y. [ YFA Y Yo [ YNE | YN [ Y.¥e [ Y.ev|Y.¥n
a. K + A vitamins. Yot | Y Y [ YAY Y F e YA | Y R [ Y [ YAY[YXF [ YAA
ay E + A vitamins. VA0 [ Y NN [ Y e [ Y Y)Y Y oV VAV YA Y, c0 Y Y (Y, 8
a K+ E+AVitamins, | YY) | Y60 [ Y. ¥ | YAF [YFA | YXF [ Y.6r [ Y. ¥ [ Y0) [ Y.€)
Mean (B) YA (Y [ VAN YA YAY Y. A48 V.44
A B AB A B AB
New L.S.D at ® % A Y e 0 AR

Single and combined applications of vitamins C and By
significantly was accompanied with enhancing percentages of N

-1

A-




The benefits of spraying vitamins on thompson seedless grapevine

and P in the leaves rather than non- application. Application of

vitamin C surpassed the application of vitamin B,y in this

connection. Combined application of both vitamins (C& B,y)

was accompanied with maximizing these nutrients comparing

with using each vitamin alone.

Table ¢: Effect of spraying some vitamins on the percentage
of P in the leaves of Thompson seedless grapevines
during Y:Y+and Y\ seasons.

“~\~ | Yi\\
C and/ or B,y vitamins (B
K, E and/or A B, Cb'_t 2' bs b, Cb'_t 2' bs
. . VIt. VIL.
vitamins (A) vit. e vit. Ul e
at vit at Mean at vit at Mean
at . By at +.« By
Yoo | Y ) (A) Yeoo [N ) A
ppm vit. ppm vit.
ppm | ppm ppm | ppm
a, Vitamins at +.+ ppm. SOV O AR YAV E LAY Y Y e Y e
ay K vitamin at Y+ ppm. CAA ] LYY e Y e Yo XYY | Y e Y XYY | Yo | Y
ar E vitamin at Y+ ppm. AT ey oA ey e eanT ey [ ava ] ave [y
a. A vitamin at \ + ppm. CAY oA e ey et eve ey ey oy [ oA
a. K + E vitamins. xe [ e v ey ey e xal ey oy [ oxa | are | ar.
a. K + A vitamins. CYY LY YT R XY YE Ry YA Y Y
av E + A vitamins. Y Y E LYY YT LYY LYY YT Y YA Ye
ar K + E + A Vitamins. L A IS o o IR N (R A S IR o O IR s DR o 2 SR o B IR o T IROR £
Mean (B) NI EEE XYY [ e xe | vy [ YA
A B AB A B AB
New L.S.D at © % ey oY et ey Y 1

The investigated interaction between different vitamins had
significant effect on the percentages of N and P in the leaves. The
maximum values were recorded with using all vitamins together.
The minimum values were obtained with the neglection of using
these vitamins.

The essential role of these vitamins in enhancing root
development, nutrients uptake and plant pigments formations
surely reflected on increasing nutrients in the leaves (Robinson,
YAVY; Oretili, Y4AY and Tzeng and Devay, Y 4A4),
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The same trend was observed in Thompson seedless
grapevines by Ahmed and Seleem- Basma (Y::A); Refaai
(Y+1)Y); Uwakiem (Y+1 V) and El Kady- Hanna (Y+1)).
¢, The yield

It is clear from the data in Tables (7 & V) that single and
combined applications of vitamins K, E and A significantly were
accompanied with improving the yield expressed in number of
clusters per vine and weight (kg.) comparing with non-
application. Number of clusters/ vine in the first season of study
did not significantly affect with the present vitamin treatments.
Foliar application of A, E and K, in ascending order was
significantly very effective in improving the yield. Combined
application of these vitamins was favourable than using each
vitamins alone in improving the yield.

Table 1: Effect of spraying some vitamins on the number of
clusters per vine of Thompson seedless grapevines
during Y+Y+ and Y+ seasons.

"n\n | “'\\

C and/ or B, vitamins (B

K, E and/ or A b, Cb‘t lij b b, c r_t lB)r b:
H i . VIL VY . VIL VY
vitamins (A) Vit at | vitat C+ Mean | V1t at | vitat C+ Mean
at +.« Yo . Bwtr (A) at +. Yo Y. B\tv (A)
- PPM | ppm | ppm | "™ PPM | ppm | ppm | "™
ay Vitamins - at .t fya L ya [y [ Yas [vas [ vase (¥ (v Yy vee
ppm. _ i
ar Kovitamin at Ve lyq fy, L va [ ve [ vae v vy v [vr [ vae
ppm. _
ar E vitamin at Y lyq ly, L fva [ vas [vae | ve vy [va [ vr vye
ppm.

ac A vitaminoat Ve v lyL o [ya [y vae Yo vy v lyra [ vae
ppm.
a. K + E vitamins. YA e [ Yo e [V (Y [0 YN Y YT, Ve YT
as K+ A vitamins. VAo [ Yoo [V [Ye e [VR0] %Y, Y.L [YY, L [YY,. [ VY.,
av E + A vitamins. VAo [ Yoo [V [ Yo e [VR0 YN [YY,L XY, JYF. XY,
ay K+ E+AVitamins, [ V8.« [Ye o [Va  [Y Va8 YY. [Ye  [YF  [Ye  [YFY
Mean (B) VAR [Yaa[Ya, . [ Y., Yo, 0 [YY N [YY oYy

A B AB A B AB

o0

New L.S.D at ¢ % NS NS NS V.. V. Y.

Application of vitamins C and/ or B,y significantly was
followed by improving the yield expressed in number of clusters
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per vine and weight (kg.) rather than non- application.
Application of vitamin C was preferable than using vitamin By
in improving the yield. Combined application of vitamins C and
B,x was favourable in improving the yield than using each
vitamin alone. The present treatment had significant effect on
number of clusters per vine in the first season of study.
Table V: Effect of spraying some vitamins on the yield/ vine
(kg.) of Thompson seedless grapevines during Y«
and Y+ seasons.

Yoy | Yoy

C and/ or B,y vitamins (B)

K, E and/or A b, by by B: b, by by b
vitamins (A) vit. | Cvit.| By C+ |Mean| vit. |Cvit.| By C+ | Mean
at+.| at |vitat| Bir (A) |at-.+| at |vitat| Bir (A)
ppm | Yree | Ve vit. ppm | Ve Ve vit.
ppm | ppm ppm | ppm

a, Vitamins at +.« ppm. | ¢4 | 8 A | o0 | 1Y | o | oY |6 e 4

ar Kvitaminat Y« ppm. | oo | VY | T8 | VY R ] 8 VA LYY LAY Ve

ar Evitaminat Y ppm. | 0.8 | L4 | LY | Voo | e | ALY VY Ve AN VY

a: Avitaminat Y ppm. | .0 | WY | e | VAP RY e Ve | Y VA A

a. K + E vitamins. TA YA VY [ A Ve [ YR | Ae | AE 48] Ao
a\ K + A vitamins. YAV AN [vee [ vee [ AE [ AY [ AA]AY
ay E + A vitamins. el ve [NV Ve [ VY LAY [ VA ATV
asnK+E+AVitamins. | V.Y [ A¥ [ V3 [ Ag [ v [ Ao [a ¥ [ As [ 4¢|a.
Mean (B) 1.¥ v.Y | W] Ve 1A VA V.o | A ¢

New L.S.D at ® % A ‘ B ‘ AB A ‘ B ‘ AB

It is evident from the obtained data that the investigated
interaction had no significant effect on the number of clusters per
vine in the first season of study. Treating the vines with all
vitamins (A, E, K, C and B,vy) gave the maximum yield (A.¢ and
.¢ kg during both seasons, respectively). The lowest values (.4
and °.Y kg during both seasons, respectively) were observed on
untreated vines.

These results regarding the promoting effect of these
vitamins on the yield are mainly attributed to their positive action

VY-




F. F. Ahmed et al,

on the biosynthesis of organic foods especially carbohydrates as
well as their major effects on stimulating growth characters and
the availability of different nutrients in favour of producing
healthy plants greatly able to produce higher yields. These results
are in agreement with those obtained by Refaai (Y+"); Uwakiem
(Y+))) and El- Kady- Hanaa (Y+")).

¢. Physical and chemical characteristics of the berries:

It is clear from the data in Tables (» & 4 &)+ & V) that
using the three vitamins namely A, E and K either singly or in all
possible combinations significantly resulted in improving quality
of the berries in terms of increasing berry weight (g), total
soluble solids % and total sugars % and reducing acidity % rather
than non- application.

Table A: Effect of spraying some vitamins on the average
berry weight (g.) of Thompson seedless grapevines
during Y:Y+and Y\ seasons.

Yo | o
C and/ or B,y vitamins (B)
K, E and/or A b, by [ br [ b v r | b
) ; - Cvit. | Byy y S | Cuvit. | By :
vitamins (A) atv',t', at | vitat EC;:J' Mean atv',t'. at | vitat |§+ Mean
S R AR AR Y e Y B A
o PPM | ppm | ppm : PPM | ppm | ppm :
Sb¥'tam'”5at Clalev vy [ rves v [y veA v e vt [ vy |y
Sbﬁv'tam'” ATy vy [y A [ A va LAt [ YA Y VY [ Y AA | YA Va0 | YA
SLE vitamin at Y by qg [y A [ vy | Y AA | YV | Ve | YA LAY LY AN YA
Sbﬁ vitaminat Y+ |y oo [y 14 [y Ay [y va [ vt [ vee [ v vy [y [ va [y,
A KFEvitamins, (7.3 [ Y8 [YAA [ Y38 [ Y ¥ [VAY [ Vo8 [ Y.V [ V5 [Y..¢
a. K+ Avitamins, [ VA8 [ V.88 [ V.87 [ Fod [ 7.8+ [ VAT [T oY [V.aE [ T.oA V.9
asE+Avitamins. [ VWA YAY [ YA [ Y .Y [ YA [ YA YR [ YAAT Y. Y [ V.5,
an K o+ B+ Al oy ve [ Yav [ Y rr | v [ Yoy | Yae | Y..q | vre | ¥,
Vitamins.
Mean (B) V2 R B I o N YV Y3 [ VA YA
A B AB A B AB
New L.S.D at ® % v R Y eV R Y

The promotion on fruit quality was associated with using
vitamins A, E and K, in ascending order. Combined applications
of these vitamins was preferable than using each vitamin alone in
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improving both physical and chemical characteristics. The best

results were obtained with using vitamins A, E and K together.
Unfavourable effects on quality of the berries were obtained on

untreated vines.

Table 4: Effect of spraying some vitamins on the percentage
of total soluble solids in the grapes of Thompson

seedless grapevines during Y«Y: and Y
seasons.
'K | KK
C and/ or B,y vitamins (B)
K, E and/or A b, Cb',t ;“ be b, Cb'_t ;' b.
- - VIL VIL.
vitamins (A) vit. at 2l ¢+ | Mean | vit. at Ul e
at vit at at vit at Mean
. BQY (A) . BQY
Ve Ve ) Yoo | ) (A
ppm vit. ppm vit.
ppm | ppm ppm | ppm
a, Vitamins at +.+ ppm. YA YA YAY VS e [ YAE | YA YAV YA E | YRY [ VA0
ar K vitamin at V-
YA, [ vat | e |y Y46 | 14y | vy | vaE [ Y.y [ Ve
ppm.
ar Evitamin at Y« ppm. | YA | V¥ [ YA [ e v [ van [ yAv [y [ vay [vaa [y
a. A vitamin at ‘-
VAR L YAA | YA [ Ay | YA | YAE [ VAN YA | ALY [ VALY
ppm.
a. K + E vitamins. Y. IRV EIRA KL IR Yor | Yot | T Yoo
as K + A vitamins. IRAEKAER IR KR YAl
ay E + A vitamins. IR RN IR IEEIED YAA | Yo¥ | 144
a K+E+AVitamins. | Ye.¥ [ Yea [ Yo vy [ yov|voe [ Yov [ Yve | Yen
Mean (B) AN KRN EEK YAY | VAN | Va0 | Y. ¥
A B AB A B AB
New L.S.D at ¢ % .y .Y A .y Y ()

Single and combined applications of vitamins C and B,y
was significantly very effective in improving quality of the
berries comparing with the check treatment. The promotion was
associated with using both vitamins together rather than using
each vitamin alone. The best results were recorded when both
vitamins were applied together. Unfavourable effects on quality

of the berries were observed on untreated vines.
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The studied interaction had significant effect on both
physical and chemical characteristics of the berries. Treating the
vines with all vitamins gave the best results with regard to quality
of the berries during Y+ )+ and Y+ seasons.
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Table Y+ : Effect of spraying some vitamins on the percentage
of total acidity in the grapes of Thompson seedless

grapevines during Y+« and Y+ seasons.

Yeola Yol
C and/ or B, vitamins (B)
K, Eand/or A by by by b
vitamins (A) by _ be by _ be
. Cvit. | By . Cvit. | By
vit. at . C+ vit. at . C+
at vit at Mean at vit at Mean
. BH’ . BH’
‘e (N ) A) ‘e ‘e ) (A)
ppm vit. ppm vit.
ppm | ppm ppm | ppm
A2 T U S 2 RS O L, -0 I .9 IRV S, SV IR .9 I - T I
a, Vitamins at +.+ ppm.
. g . g \ ¢ . ® . N
L X2 RO SR I 2 Y. U IO S T IR W2 S SO I X 2 IOY S R X
ar K vitamin at Y + ppm.
A . v . A Y v Y v ¢
RS20 EEULY N BV - AL S T IR 2 UL S O RO § IS, T2 IO SO U
ar E vitamin at Y+ ppm.
. A . Y \ ¢ . ° ) v
\'ﬂﬁ ~.'K3 ~.'KV ~"”' n'ﬁ'ﬁ ~"ﬁ/\ n'ﬁi n'ﬁ'ﬁ ~.'H' ~_19
a: A vitamin at Y+ ppm.
. Y . ) . ¢ q o v 1
CON| 0t | v o | v 0Y | v 00 [ v OV | 0t | v 00| 0Y | 08
a. K + E vitamins.
\ ¢ \ ¢ Y v \ o \ A
I O L S Y- N UL, S - X O IO O -2 O -1V IO I I X
ax K + A vitamins.
. ¢ \ ¢ v 1 . 1 \ Y
CAY e od e e | oV [ e od | oY | v oA e e [ v e | v 08
ay E + A vitamins.
v . v . A \ ° Y v ¢
- S -2 N IREY-T N IR I (-2 o IRY-T- N PO B RP-3 o I 2 S P ¢
a) K + E + A Vitamins.
\ ¢ \ \ Y ° . 1 v v
Mean (B) VAV ved | vty | e A ved | vy | oA
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A

o

New L.S.D at ¢ %

AB

VA

Nt

T

Y

N

The essential role of vitamins on the biosynthesis of sugars
and plant pigments explained the present results.
Similar results were obtained by Ahmed and Seleem-
Basma (Y++A); Refaai (Y+))); Uwakiem (Y+Y)) and El- Kady-
Hanaa (YY) on Thompson seedless grapes.

Table V): Effect of spraying some vitamins on the percentage
of total sugars in the grapes of Thompson seedless
grapevines during Y+ Y+ and Y+ V) seasons.

Yot

ARR R

C and/ or B,y vitamins (B)

b b b b
K, E and/ or A by C\;it B’ b by C\;it B' b
vitamins (A) vit. at S A e vit. at S e
at vit at Mean at vit at Mean
. BVY . B\Y
Ve e ] (A) [N Ve ] (A)
ppm vit. ppm vit.
ppm | ppm ppm | ppm
a, Vitamins at .+ ppm. | YUY [ YNLY [ YTE [ YA Ve | TE [ A8 Y vy A
ar Kvitaminat Y« ppm. | YVoe [ IV YV [ AVA LAV E | AVY AV AL AVY VALY [V
ar Evitamin at Y« ppm. | YA [ IV E [ WYY AV LAVY AV VR AV E | YA [ e
a; Avitaminat Y ppm. | Y8 [ VY [ YTA L AVLE VT [ VY VY VY VY vy
a. K + E vitamins. WA YA | YAY | YAAN [ YAY | YAY | YAY [ YA [ Y4Y | VAR
a, K + A vitamins. AW YAY YA YA | YAY [ AV A | YA | YAY | YAS | YALE
av E + A vitamins. AWY YA AV L YAY AV A LAY e | YAY [ YA [ YAV | VAN
a, K+ E + A Vitamins. VALY | a0 [ VAT YAV | YA [ YA | YAy | YA [ YA A | Ve
Mean (B) WY | AYA [ AYe | VAN W.E | VAN [ AV A | YAl
A B AB A B AB
New L.S.D at ¢ % .y .Y A N Y + A

Conclusion

Three sprays of vitamin mixture containing K, E, A, C and
B\ gave the beat results on yield and fruit quality of Thompson

seedless grapevines.
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