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ABSTRACT

Role of certain antioxidants and nutrients in promoting
productivity of Thompson seedless grapevines was investigated
over two seasons (Y+Y+ and Y:Y)). The tested antioxidants were
vitamins of E, K, B & A (each at Y® ppm), citric acid (at Y«
ppm), Folic acid (at Y¢ ppm) and amino acids (at Ye+« ppm)
However the tested nutrients were N, P, K, Mg, Zn, Fe, Mn and B.
The tested elements were used singly or in combinations. Yield,
cluster weight, berry weight, T.S.S % and total acidity % of the
treated vines were investigated.

The obtained results showed that treatment with the tested
nutrients or antioxidants considerably improved the Vyield
expressed in weight and number of clusters per vine, cluster
weight, berry weight and total soluble solids and responsible for
reducing total acidity % in comparison to the check treatment.
Application of micro and macro nutrients together was favourable
than using each alone in this connection. The best antioxidant in
this respect, in ascending order were citric acid, four vitamins,
folic acid and amino acids. Combined applications of these
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antioxidants were preferable than using each antioxidant alone in
this respect.
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INTRODUCTION

Recently many attempts were carried out for promoting the yield
of Thompson seedless grapevines. Different antioxidants enriched
with various nutrients were used instead of using synthetic auxins that
cause a great pollution in our environment. Using different
antioxidants especially along with different nutrients was
accompanied with protecting cells from damage and improving the
biosynthesis of plant pigments and organic foods (Samiullah et al.,
Y4AA and Sandermann et al., Y43A).

Previous studies emphasized the beneficial effect of using
antioxidants (Abada and Abd EIl- Hameed, Y++% and Y+)+; Abd EI-
Kariem, Y++4; Ahmed etal., Y+ +; Ahmed et al., Y+ a; El- Hanafy,
Y+«)); Wassel et al.,, Y+)); ElI- Kady- Hanaa, Y:); Mekawy, Y)Y
and Ahmed et al.,, Y+Y) especially when they were applied with
different nutrients (EI- Sawy Y- +9; Sayed- Heba, Y+:)+; El- Kady,
Y«)); Ahmedetal.,, Y+-YYaand Y+ )b and El- Kady- Hanaa, Y+ ')).

The main objective of this work to study the impact of some
antioxidants and nutrients on productivity of Thompson seedless
grapevines grown in sandy soil.

MATERIALS AND METHODS

The present study was carried out during Y+Y+ and Y+))
seasons. Y4Y uniform in vigour ) +- years old cane trained Thompson
seedless grapevines were used. The experimental vines were grown in
vineyard located at New Farm Fac. of Agric. Sohag Univ., El-
Kawthar region, Sohag district, Sohag Governorate. The texture of the
soil is sandy. Supporting system was T shape. Winter pruning was
conducted on the middle of Jan during both seasons. Cane pruning
system was applied through leaving ten canes x six eyes plus six
renewal spurs x two eyes. All the selected vines had been planted at
V.Ye x Y.o meters apart. Surface irrigation system using well water
(YY++ ppm salinity) and canal water reciprocally was followed.
Analysis of the tested soil was done according to method of Chapman
and Pratt () 972) which are shown in Table ().
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Table Y: Analysis of the tested soil:

Constituents values
Particle size distribution:
Sand % D VAV
Silt % D) YA
Clay % AR
Texture . Sandy
pH (V:Y.° extract) V.o
EC (): Y.© extract) (dSm™) LYY
O.M. % L
CaCOr % AR
Total N % 040
Available P (Olsen, ppm) AR
Available K (ammonium acetate, ppm) D YYY

The selected vines (Y4Y vines) received the usual horticultural
practices that are commonly used in the vineyard, in addition to
treatment with antioxidants and nutrients.

This study included two factors (A & B). The first factor (A)
consisted of four treatments from different nutrients namely a,)
Untreated, ay) Using micro nutrients (Zn, Fe, Mn & B), ar) Using
macro nutrients (N, P, K & Mg), and a:) Using both micro and macro
nutrients. The second factor (B) contained from sixteen treatments
from single and combined applications of the four antioxidants
namely citric acid at Y+« + ppm, vitamins E, K, B & A each at Y° ppm,
Folic acid at Y© ppm and amino acids (tryptophane, methionene and
cysteine) at Yo+ ppm. Therefore, 1¢ treatments were evolved. Each
treatment was replicated three times, one vine per each. The four
macro nutrients applied were urea (¢1.¢ % N) at -+.© %,
orthophosphoric acid at +.) %, potassin (¢« % K:O) at +.) % and
magnesium sulphate (9.7 Mg) at +.Y° %. The four micro nutrients
applied were Zn, Fe and Mn in chelated form at +.+ % and boric acid
('Y % B) at -.:Y° %. Antioxidants and nutrients were applied four
times during each season at growth start (Y™ week of Feb.), just after
berry setting (™ week of Apr.) and at three weeks intervals (Y™ week
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of May and * week of June). Triton B as a wetting agent was applied
at +.+© % to all antioxidant and nutrient solutions. Complete
randomized block design in split plot arrangement was followed. The
four nutrient treatments and the sixteen antioxidant treatments
occupied the main and subplots, respectively.

At harvesting date when T.S.S/ acid ratio reached at least Yo/ )
(Weaver, YaY1), clusters were harvested and the yield expressed in
weight (kg) per vine and number of clusters was recorded. Five
clusters/ vine were taken for measuring average cluster weight (g.),
berry weight (g.), total soluble solids % and total acidity as g tartaric
acid/ Y+ + ml juice, A.O.A.C,, (1 449),

All the obtained data were tabulated and statistically analyzed
using new L.S.D at ¢ % for comparison among the investigated
treatment means according to Mead et al., (Y 44Y).

RESULTS AND DISCUSSION
V- Yield and cluster weight:

It is clear from the data in Tables (Y & ¥ & ¢) that spraying
macro (N, P, K & Mg) and/ or micro (Zn, Fe, Mn & B) significantly
improved the yield expressed in weight (kg.) and number of clusters
per vine and cluster weight in coparison to the control treatment.
Number of clusters per vine did not change significantly with varying
nutrient treatments in the first season of study. Application of
macronutrients was significantly preferable than using micro nutrients
in improving the yield and cluster weight. Using micro and macro
nutrients together significantly enhanced the yield rather than
application of each group alone. These results were similar during
both seasons.

Single or combined application of the four antioxidants (citric
acid, vitamins E & K & B & A, folic acid or amino acids)
significantly improved the yield and cluster weight comparing with
the check treatment. Combined applications of these antioxidants
greatly helped in improving the yield than using each antioxidant
alone. Efficacy of the applied materials in increasing yield and cluster
weight could be arranged in the following descending order as
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follows: citric acid, vitamins E & K & B & A, folic acid and amino
acids. Using all antioxidants together effectively maximized the yield
and cluster weight during both seasons.

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

[ | K
Micro and macro nutrients treatments (A)
Kinds of gl gl g sls~ % .2l.8 s|ls~
antioxidants SO sL|s S22l s P 2| B SO|2D
(B) = = S mi= b= = S m >
> =]
b, Untreated YE [ YE [ YE YO [ YEY YO o [ YV o [ YA 0| YY o | YA
by Citric acid at Y+ | xe | xg vo | vo . [veo [vy [Ya [y v vy
ppm
br Vitamins E& K& B& | v | 1v¢ [ vo . |vo.|veo[var vy |vr.|vo.|v1A
Aat Y¢ ppm
b: Folicacidat Yo ppm | Y&« [ YE v Yo o [ Yo o [ YEO VA W VY 4| Vo o [ VI 4| VY,
1 1 (-2}
b. Amino acids at Yo |y, |y lxo |y [Yeo| v [rr. v vy |vey
ppm
b Citric + vitamins YE o[ YE [ Yo o YO W [YEO|TY o [ VE |V | YV | VEA
by Citric + Folic YE o[ YE [ Yo o YO W [YEO|TY o [ VE |V | YV | VEA
b, Citric + amino acids YE [ YE v [ Yo o [Yo W [YEO VY 4 | VE L VI | YV e [ VEA
b Vitamins + Folic YE [ YE v [ Yo o [Yo W [YEO VY W | VE W VI 0 | YYV e [ VEA
by. Vitamins + amino |y, . |ve | vo .| vo . |veo | vy |ve . |[riL[rv.[rea
acids
b, Folic + amino acids YE [ YE [ Yo o YO W [ YEO|TY o [ VE YU | YV | VEA
by Citric + vitamins + | v | vo | |yo . |vo. [Yo. [¥r.|vo.|rv.|¥a.|ron
Folic
by Citric + vitamins + | o | vo | fyo . |vo. Yo [¥r.|vo.|rv.|¥a.|ron
amino acids
by Citric + Folic + | |ys. lyo.|vo.|Yo.|vr.|vo.|rv.|va.|ron
amino acids
by Vitamins + Folic + | (. Ivs [vo.|vo.|vo.|vr.|vo.|vv.|ra.|ron
amino acids
b.« All antioxidants Yo o[ Yo [ Yo v Yo o Yo o [VE YT YV .| ¥e V0
Mean (A) vev|vev|vea|vo AR RN
New L.S.D at ® % A B AB A B AB
NS NS NS ). i Y.
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Table ¥: Effect of some nutrients and antioxidants on the yield/
vine (kg.) of Thompson seedless grapevines during Y+«
and Y+ V) seasons.

Yy | Yoy
Micro and macro nutrients treatments (A)
Kinds of kS kS
tioxidant gl 2| o £l el o
antioxidants © 5 ol ¢ © 5 ol clc
(B) S| S |s8lc8|8m £ |5 |sg|cB|ET
c = S m|=>>"| c = S oS~
=] hey =} hey
_ © _ ©
© ©
b, Untreated Y A ) ALY ¥ AY AY AY (Yo Y| VYol AA
itri i Yoo
by Citric acid at Ac | Aax [ aa [ ae Ay [ ay [vex vy vy

ppm

br Vitamins E& K&

AY [ Ao [ Ay | AV | A | 23 (WYY [IYY[IYA[IYA
B& A at Y® ppm

b: Folicacidat Ye ppm | A | AA | A& [ Yoo | AY [V IAY IV E |V E 0 VY

b. Amino acids at Ye:
ppm

b. Citric + vitamins T | € | Ve [V T A OV E[ YA VEA[ VT | VEY
by Citric + Folic TN | € [ Ve [VeA| A (VYo ATV [VEA [V [VEr
bs Citric+ amino acids | 1) | 4.¢ [ Y.« [V 3] AA [V O JIVY VER VI [VEY
b. Vitamins + Folic AY [ DN YA AA Y e VY Ye Y Ve VEe
by. Vitamins + amino | qx | 4o [y.y 1.1 94 [1¥e|rry[ver|11e|1e0

acids

by, Folic + amino acids AY | e VY VI IYA e IR

bys Citric + vitamins + | q 4 |y, v |yo e[y [ vee v ety [avie o

Folic
byr Citric + vitamins + | 4 4 [y, v [y, e[y [vee [are|ret | vir|ive|reo
amino acids
by Citric + Folic +1 4 ¢ |y, x|y o]y [vee|vre|vev[vir|ive|roo
amino acids
bi. Vitamins + Folic + | 4 ¢ |y, x|y o]y [veo|vre|veyv[vir|ive|roo
amino acids
b, All antioxidants Ve N[V YA YV IEY Ve e NIV VAL Y
Mean (A) AR ETEENEE W.. [\TY [ Ve |0

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

-ovY.



F. F. Ahmed et al.

Table ¢: Effect of some nutrients and antioxidants on the average
cluster weight (g.) of Thompson seedless grapevines
during Y+ Y+ and Y\ seasons.

Yoy, | Yo
Micro and macro nutrients treatments (A)

. 3 9 o
Kinds of £ o el cls~| %®| & 2l 5|5~
antioxidants sE|lcg| 3| g cQ gL S |s3| g )
(®) I R - - - R
b, Untreated YYO o [ XYY o [ YET o [ YT o [ FEY o [ YY) o [ VEY o [ YO o [ YY) ¢ [YVEA D

by Citric acid at Y«
ppm

YYo « | YEY. o | Yoru,

Yva,

Yoy ¥ ¥ey .| vov . [YaY . |¥AY . |vede

b+ Vitamins E& K&

¥eo v [ ¥oo o | ¥Re o [ YAT YUY A|YOr ¢ [ ¥ L [¥VY L[ ¥ae [ vVY .
B& Aat Y° ppm

— Yo
b. Folic acid at Yoo [ YU | YVT [ £ea o [FYE O YN0 v | ¥V L [ ¥AL [ £eg 4 [TAY

ppm

b, Amino acids at FAV [ YYV e [ YA Y0 [ FAY Y[ YVT L | YA o[ Y0 . [ £Y0 L ¥ 0
Yo+ ppm

b. Citric + vitamins | TVY.« Y3 [ £ [ EYY VAV [FAV [ €Y v [ 1Y [ EVY [ £0AL
by Citric + Folic TV YA e e [ EYY [ FAAY YA | £ [ £V [ EYY L £ 0
bA_ Citric + amino FAY ¥ | e [ EYY | YAAA YA [ e [ 6V E e £
acids

bs: Vitamins + Folic PAY o [ FAY o [ €Y | EYY o [ YA A YA o [ E0Y o | EYE | S80 [ £Y0 A

b. Vitamins +

. . AP K IR 0 N IF 2 S IF SR I L R B I 3% O IF2 TR E X T-T P AR O
amino acids

byy Folic + amino

! YAO o | YA0 v | gat v | EYO W [ EaY ¥ YL v a0 o [EYY [ EEA [ EVA0
acids

b,y Citric + vitamins

A Ya0 v [ £ v [ EVY [ £EY v EVE O EeE | SNV L[ EYY o |0V L [ EYAA
+ Folic

by+ Citric + vitamins

g . AT o [ oo [ 6V | £EY c [ EVEY [ Eho v [ EVA |50 o | £ v [E¥0 A
+ amino acids

by¢ Citric + Folic +

. : LA I S I R VN I - T A O-N 2 S I S K T I X S R S U P2 -
amino acids

by, Vitamins + Folic

. . RN A EAE W XS U EA R A R S 2 SO E X AN E A B A A S
+ amino acids

b, All antioxidants | £+£.+ | )Y« [eve et v [extalavwv i fery cleoy cTevy c[eev A

Mean (A) vvox|vac ¢ [rani[e1a.4 ALY YAt e[ £V A EYY A

New L.S.D at ¢ %

A q . YA Vo A Y.
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The maximum yield and cluster weight were recorded with using
all nutrients with all antioxidants together. Similar results were
obtained in both seasons of the study.

The promoting effect of different nutrients on the yield and
cluster weight was supported by the results of ElI- Kady (Y+)));
Ahmed et al., (Y+YYa) and (Y+)b) and El- Kady- Hanaa (Y+")). The
obtained results that indicat to the positive effect of antioxidants on
the yield and cluster weight are in agreement with those obtained by
El- Hanafy (Y+))); Wassel et al., (Y+))); EI- Kady- Hanaa (Y:)));
Mekawy (Y+'Y) and Ahmed et al., (Y+)Y).

Y- Physical and chemical characteristics of the grapes:

Data in Tables (¢ & 1 & V) clearly reveal that foliar application
of micro and or macro nutrients significantly was followed by
improving quality of the grapes in terms of increasing berry weight
and T.S.S % and reducing total acidity % in comparison to the control
treatment. Using all nutrients was significantly favourable in
improving quality of the berries than using micro or macro nutrients
each alone.

Quiality of the berries significantly enhanced with using the four
antioxidants (citric acid, vitamins K, E, B & A, folic acid or amino
acids) either singly or in various combinations rather than non-
application. Quality improving was associated with using citric acid,
vitamins K, E, B & A, folic acid and amino acids, in ascending order.
Using all antioxidants together gave the best results.

Treating the vines four times with a mixture of nutrients (N, P,
K, Mg, Zn, Fe, Mn & B) and antioxidants (citric acid, vitamins K, E,
B & A, folic acid and amino acids) resulted in the best results with
regard to physical and chemical characteristics of the grapes during
both seasons.

The promoting effect of different nutrients on the physical and
chemical characteristics was supported by the results of El- Kady
(Y+))); Ahmed et al.,, (Y+Y'a) and (Y+)'b) and El- Kady- Hanaa

(Y1),

A



F. F. Ahmed et al.

Table ¢: Effect of some nutrients and antioxidants on the average
berry weight (g.) of Thompson seedless grapevines
during Y+ Y+ and Y\ seasons.

Yoy, | [IEK)
Micro and macro nutrients treatments (A)

Lo ©
Kinds of 2 ol ¢ c = o e c
| ! = o bt w; ~| _ < . — — NS ~
antioxidants IR IR IR IR I I D
®) s S| S| @|= 2 2| s| @2
S >
b, Untreated Yoo [vYea [ Yae [ YAA[YAY [ Yo [ YA YAy vy [y Ay
— -
b, Citric acid at VLYY VYT YT YA VAV VYT YA [

ppm

br Vitamins E& K& |y 11 [y vy [y yva [y ar|yve [vav] vy [yva|yan |y vy
B& A at Y® ppm

b. Folic acid at Ye

ppm

1 1 (-9
b. Amino acids at Yo+ |y v [y Ay [y an [y ag |y ae [y v |y ar [y aa ]y av[yas
ppm
b Citric + vitamins [V AY [V AY [ Y98 [Y.ox [ V.Y [VAY [V A [V 47| Y. ¢ ] ).ar
by Citric + Folic YAY [V AY [V A€ Y or [V A [V AE [V A [V av ]|y g ac

by Citric + amino | \¢ |y \y |y ag |y
acids

b. Vitamins + Folic YAY [ Y AN YA€ | Yoo [ VA [V AE [ VA [ VAV ][ Y. 0] At

b,:dvltamms+am|no VAT (YA Y[ Y oY [ YAy [V AE [ YA [ Y aA Yo |y At
acids

by, Folic + amino |y \¢ [y xq|yas|vy.ox|var|[yas|vae|yan|y.|yas
acids

E”I,C't”CJ’V'tam'”sJ’ YAA[YAE [y aa Y oAl vav |y Aa [y as [ yar Yy Y.,
olic

byr Citric + vitamins + |y 1y qq [y oo [y [van|vae | vae|yer |y |y,
amino acids

by Citric + Folic + |y |y ao|v.o [y [van|yas | vae| vy |y..
amino acids

by. Vitamins + Folic + |y 1y qo |y oo [ vy [vaayas [ yan|y.r |y |y,

amino acids
b,. All antioxidants YAY VA9 [ Yo [ YNO [ Y oY [V A0 [ Y o) | Y ALY Y 0
Mean (A) N EEREED YAY (VAT VAT Y
A B AB A B AB
[0)
New L.S.D at ® % vt a0 ). .0 « .0 Y.
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Table *: Effect of some nutrients and antioxidants on the
percentage of total soluble solids in the grapes of
Thompson seedless grapevines during Y+Y+ and Y«

seasons.
S | Yoy
Micro and macro nutrients treatments (A)

K_lnd_s of 5 5
antioxidants 2 2| 8| sls~| %] _ 8. 8 =lg~
(B) P 8|8 S0|20|c8|cE|cB|SB|eD

E| 2| =| @2 gl 2| =| 2|2

=] =}

b, Untreated WA awve [ A YA v ave YA [Yae [ YAy YAy

by Citricacid at Y+ | vy o | yyy [ Ay [ vae [ava [ava [ vas [ vaa] ey [ vas
ppm

b Vitamins E& K&

WA AAY [ YA Y4 | YA [ YAY [ YAA [ YA Y [ Ya.0 | Va.
B& A at Y® ppm

i i ]
b Folic acid at Yo |y, x| Ao | vay [vae [vAA 1At |14 [1a0|1aa ey

ppm _

b. Amino acids at | y\ o | yaq | van|v.. [ var|vaa[vae[vaalves|van
Ye. ppm

b+ Citric + vitamins YA YA Y e Y [ Y e[ YAV Y46 Y49 | Yo e | YoV [Ye)
by Citric + Folic YA [ Ya s [Yey[yee[vaavae[vaa|yeo YA Y Y

by Citric + amino | yq | ya ¢ v,y |v.o|vaA[ Va0 | Yoo |Yeo|Yen| Yoy
acids

bs Vitamins + Folic YA VYA E Y XY [ Yoo [ YAA YA 0 [ Yo o Y0 Y Yy

bg.. Vlfcamms + YA [ Ya o [ Yex [ Yot [YaA[vae | Yoo Yeo | Yea Y.y
amino acids
byy Folic + amino

. YAY YA | Yo X [ YeV [ YA A[ YR 0| Yo o [ Yoo | Y)Y o [ Yo X
acids

byy Citric + vitamins | yq ¢ | yq a [ vy [ ¥y [ Yoy [ Yo | Yoo [ ¥y Yy | YA
+ Folic

byr CItric + VItamins | yq o [ v,y [ yoyv [ vy [yor | voo | voo | | ¥ralyoa
+ amino acids

bye Citric + Folic + | yq o | v,y [ voalvy e [yor|yony [yox[yyy vy, |v.a
amino acids

by, Vitamins + Folic

g : Y40 | Yoy [ Ye [ YY) [ Ye [ Yoy [ Yo YYD YY Y[ Y.en
+ amino acids

by« All antioxidants | Y3.9 [ Y« 0 [ YV E JYYY [ YV (Y0 YY) VYA YY R VY0

Mean (A) YAA[YAY [Vaa Y.y YAY [ VAA [T Y [ YA
A B AB A B AB
New L.S.D at ® % A ¥ + A ¥ +
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Table V: Effect of some nutrients and antioxidants on the
percentage of total acidity in the grapes of Thompson
seedless grapevines during Y+ Y+ and Y+ ) seasons.

[ | [IX)

Micro and macro nutrients treatments (A)

e] e]
. o ]
Kinds of 5 2| .8 .s|5~| .®| 2] .8|.5|5~
antioxidants SO 2| d8| 0|20l cs2|c| S22
(B) = p= s o= = p= S Q=
=} >
A el vy e v e e e oy [ oae
b, Untreated . ¢ y . v ¢ . . \ \
by Citric acid at | +.71 e Y v CAY Y e Y .04 Y
Yoo ppm . . . . N o . N N \

b Vitamins E&

CREL LAY | v oA Y e e e ey | ey
K& B& A at Y@

ppm
b: Folic acid at Yo | «.AY | + 3+ | «0A | v 07 | v 08| « T2 | 08 |« oV ] 00| . 0A
ppm \ . \ ) \ o . \ \ q
b. Amino acids at | «.% | +.2A |« 0T | w0 | v OV | LAY | LY |00 | oY | . oY
Yo. ppm . . . 3 . \ o . q Al
« OA « o «0¢ . oY « 00 Y « o1 . oY « O « 00
b. Citric + vitamins | N s ° \ s N N N N
o A .oV . 00 . oY + . 0) -4 0 ' 00 At - X
by Citric + Folic y y y y v . s v . A
b, Citric + amino | *.0Y | +.20 | «oY | w0 | v 08 | «A) | 400 | « oY | « 00| 0%
acids o ) S 1 1 . . 1 . \s
A A A « oV « 00 « oY « 0) « 0% « e « 0¢ « oY « O 08
bs Vitamins + Folic | s s s s | q s N P
by. Vitamins + | «.0YV [ 00 coY w0 | e of e T ] w0t | oY |« £] ] .08
amino acids v \ v v ¥ . A : v \
by, Folic + amino | +.0Y | +.20 | « oY | v 0} | v o8|« 09 | ot |« 0) | . £q | . 0oF
acids \ . \ \ \ s Y A ° q
Dy Citric SN UL RENCA NN BESC RN DR 20 BESCAN BECA 2 BEPUA S BV B RN A A0 BT
vitamins + Folic . . . . ° ) . ) ) v

by Citric  + o oy | ga | gy | cov | vov|vey [ vy |agy | o
vitamins + amino

5 Y . ) % A . % ° . A
acids
by, Citric + Folic + | +.0¢ | +.0) | « €3 | v &Y [ v ou | v 0T | v o) | « &V [ v €1 |« 0u
amino acids N A . ° 1 A 1 \ 1 o
by, Vitamins + | <0t | oV [ A v gy [ vov vt vy [ gy ] g1 ] e
Folic + amino acids . 1 A ) ¢ 1 ° \ i o
. -N CEN ] ET | EY ] 8T o e EA | e e Y
b\« All antioxidants | . . . q . . q o .
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voA] vt veg |4 oY Y [ veo [ ver | v
Mean (A) ¥ Y ) ) . A . A

A B AB A B AB

New L.S.D at ® % LY K YA K YA

These results are in agreement with those obtained by El- Hanafy
(Y+))); Wassel et al.,, (Y+))); ElI- Kady- Hanaa (Y:))); Mekawy
(Y+YY)and Ahmedetal., (Y+)Y).

The positive action of nutrients and antioxidants on fruiting of
the vines might be attributed to their essential roles in the biosynthesis
of plant pigments and organic foods as well as enhancing enzymes
activities and cell division. The beneficial effect of antioxidants on
counteracting the adverse effects of salinity and drought on fruiting
could give another explanation (Nijjar, Y3Ae; Samiullah et al., Y3AA
and Sandermann et al., Y 49A),

As a conclusion, supplying Thompson seedless grapevines with
N, P, K, Mg, Zn, Fe and B fertilizers along with citric acid, vitamins
K, E, A & B, folic acid and amino acids via leave was beneficial for
promoting yield quantitively and qualitatively.

VI- REFERENCES

Abada, M. A. M. and Abd EI- Hameed, H. M. (Y+ +4): Response of
Thompson seedless grapevines to spraying some vitamins.
Minia J. of Agric. Res.& Develop. Vol. (Y4) No. ¥ pp
¥VI-YAS,

Abada, M. A. M. and Abd EI- Hameed, H. M. (Y+Y+): The
beneficial effects of spraying salicylic and citric acids on
Flame seedless grapevines. The sixth inter. of Sustain
Agric. and Develop. Fac. of Agric., Fayoum Univ. YV — Y1
December pp Yoy — V1€,

Abd El- Kariem, A.M. (Y+:+9%): Relation of fruiting in Crimson
seedless grapevines to spraying antioxidants. M. Sc.
Thesis Fac. of Agric. Minia Univ. Egypt.

-ovAa._




F. F. Ahmed et al.

Ahmed, F. F.; Abdelaal, A. M. K. and Ibrahiem- Rehab, G.
(Y+YY): Benefits of using some vitamins in Thompson
seedless grapevine cv. Minia J. of Agric. Res. & Develop.
Vol. (YY) No. Y pp Y+ 3 = YYA,

Ahmed, F.F.; Abd EIl- Aziz, F. H. and Abd El- Kariem A. M.
(Y+Y+): Relation of fruiting in Crimson seedless
grapevines to spraying some antioxidants. Proceeding
Minia Y™ Conference of Agric. & Environ. Sci. Agric.&
Develop. Scopes. March Y — Y¢ pp. Y+ Y —\Y,

Ahmed, F. F.; Abdel- aal, A. M. K.; Abdelaziz, F. H. and EI-
Kady- Hanaa, F. M. (Y+Y‘a): Productive capacity of
Thompson seedless grapevines as influenced by
application of some antioxidants and nutrient treatments.
Minia J. of Agric. Res.& Develop. Vol. (¥)) No. ¥ pp Y4
XYY

Ahmed, F. F.; Ibrahiem- Asmaa, A.; Mansour, A. E. M.; Shaaban,
E. A. and EI- Shamaa, M. S. (Y+)'b): Response of
Thompson seedless grapevines to application of some
amino acids enriched with nutrients as well as organic and
biofertilization. Res. J. of Agric. and Biological Sci. v (Y):
YAY — YAT,

Association of Official Agricultural Chemists (Y44¢): Official
Methods of Analysis (A.O.A.C), ‘Y" Ed. Benjamin
Franklin Station, Washington D.C. U.S.A. pp. £¢9+ — 2\,

Chapman, H. D. and Pratt, P. P. (Y41¢): Methods of Analysis for
Soils, Plants and Water. Univ. of California. Division of
Agric., Sci. YYY — VY,

El- Hanafy, W. M. F. (Y+YY): The role of some antioxidants on
improving vines productivity in Red Roomy grapevine
vineyard. M. Sc. Thesis Fac. of Agric. Minia Univ. Egypt.

El- Kady, A. M. A. (Y+)Y): Effect of certain cultural treatments on
growth and productivity of some seedless grape cultivars.
Ph. D. Thesis., Fac. of Agric. Assiut Univ. Egypt.

El- Kady- Hanaa, F. M. (Y+«)'): Productive performance of
Thompson seedless grapevines in relation to application of

-0¢ -



The effect of antioxidants and nutrients on thompson seedless grapevines

some antioxidants, magnesium and boron. M. Sc. Thesis
Fac. of Agric. Minia Univ. Egypt.

El- Sawy, Y. A. E. (Y:+9%): Attempts for breaking dormancy and
improving fruiting of Superior grapevines. Ph. D. Thesis
Fac. of Agric. Minia Univ. Egypt.

Mead, R.; Currnow, R. N. and Harted, A. M. (Y44¥): Statistical
Methods in Agricultural and Experimental Biology.
Second Ed. Chapman & Hall London. pp Y+ — ¢¢,

Mekawy, A. Y. H. (Y« Y): Attempts for improving yield quantitively
and qualitatively of Thompson seedless grapevines by
application of some antioxidants with humic acid and
farmyard manure extract. Ph. D. Thesis Fac. of Agric.
Minia Univ., Egypt.

Nijjar, G. S. (Y4A#®): Nutrition of Fruit Trees. Second Edition,
Kalyani Publishers, New Delhi, India, pp. V4 — YVY,

Samiullah, S.A.; Ansari, M.M. and Afridi, R.K. (Y34AA): B-
vitamins in relation to crop productivity. Ind. Re. Life,
Sci. A oY — Ve,

Sandermann, H. S.; Ernst, D. and Wandlangebortels, H. C.
(Y44A): Ozone on a biotic elicidor of plant defence
reactions. Trends. Plant Sci. ¥: ¢V — o,

Sayed- Heba, F. I. (Y +): Effect of stimulant amino quelant-Ca and
zinc on vyield and berries quality of Thompson seedless
grapevines. M. Sc. Thesis Fac. of Agric., Minia Univ.,
Egypt.

Wassel, A. M. M.; Ahmed, F. F.; EI- Mamlouk, E. A. H. and
Fekry, W. M. E. (Y+"): Reliefing clusters looseness and
shot berries in Red Roomy grapevines by using some
antioxidants. Minia J. of Agric. Res. & Develop. Vol.
(YV):No. Ypp Yo —YVYV,

Weaver, R. J. (Y4V1): Grape Growing. A Wiley Interscience
Publication John Wiley & Davis, New York, London,
Sydney, Tronto pp. Y1+ — Ve,

-0¢\-



F. F. Ahmed et al.

PSR! @l (56 gl s (gt glial) iad) Dol pim (s L) (it
il dad) yuoliallg 5wl Silalae yany

el s JlaS daaa daaf = s daal Jald Jad
Tljle daal Jld) e Bila cpal) sl
c pme — Liall Aaala — el A0 — il ad

e — 7l Raals — Al AN — plad) sl

G Gl Ayl Aol Al (8 Al Gl g ganashall Cuiall CilayS ) o
sasla ¢ gsldl L oeda Yo ST @ 0 a clinbig) sausY) Glalias
— Oslall (G ern YO 55 Gl Gasla — galdll (B eda Ve 3G il
g sill) Ag0aN ealiall Giamy e (Csalall A oin YOO S A (alaally
L) (sl = il = ppaall — il — agield) — apulisll - stugll -
Sy YONY Ya) s awge A Gllyg dabaall Gl aan sl A0 bysa
SN 450 Aball Slgally daadl (355 astiadl (1355 Jganall ApaS duladiad da)a Ay
L alaal) s3] KN A ganll

Jsally 412l pualiall Sjially oyl sVl o) bl caiagl 8
ae Bypa 4 die hae A€l Jeane L€ Guuad e acliy 320830 3aliad)
Al dalall algall dygiall dpnally Al (4359 2s8iad) (3355 b SLSIL G)slly 28
OS5 -Jayissll Alaleay 455lally @llyy A0Sl dagaadl 4l 4l Galiy 44<)
saall 138 8 edjiar Lagie gl alasind e Juzmdl ba (5505 gyraall jualiall alasin)
salime sale sl alasind (e Juadl 50000 aliaall asall @il Aladin) (€ Sl
A jia 5SS

R



The effect of antioxidants and nutrients on thompson seedless grapevines

Gindl o€ L legis WS Jganall o geady gl Juadl e Jgeanll oSl

L9 yualial) paeny lo Sl (i) de Llo)ll Ll 3 Al i o gasashall
Lis (O — Ddisie — s — ol —apuaiele — asaulin — shusd — (pag i)
oabea¥ls gl pmala — To e e lilig — il (s pe cuin )

PRI

R



