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ABSTRACT

This trail was conducted during Y+ Y+ and Y+ Y\ seasons to
examine the effect of single and combined applications of four
vitamins namely K, E, A and B, each at Y+« ppm on total
surface area per palm, palm nutritional status, yield and fruit
guality of Zaghloul date palms. The vitamins were sprayed four
times at growth start, just after fruit setting and at one month
intervals.

Results revealed that single and combined applications of
the four vitamins (K, E, A and B.y) each at Y+ + ppm were very
effective in enhancing total surface area per palm, N, P, K and
Mg control in the leaves, bunch weight, yield and fruit quality
compare with the control treatment. The promotive effects of
these vitamins on the investigated parameters could be
arranged; in descending order as follows B,xy, A, E and K.
Combined application of these vitamins was superior than the
use of each vitamin alone.

The best results with regard to yield and fruit quality of
Zaghloul date palms were obtained with using vitamins K, E, A
and B,y together each at V « + ppm.
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INTRODUCTION

Recently, it was suggested that all vitamins participate in plant
growth and development. Most studies showed that most essential
physiological processes such as photosynthesis, building of all organic
foods, enzymes, nutrient, water uptake and cell division depended
more or less on the availability of vitamins (Robinson, Y4VY).
Vitamins with their antioxidative properties play an important role in
plant defense against oxidative stress induced by all chemicals. The
beneficial effects of vitamins were attributed to their positive action
on enhancing cell division and various growth factors, such as
cytokinins and gibberellins (Oertili, Y3AY; Samiullah et al., Y3AA and
Bertschinger and Stadler, Y44YV).

A remarkable promotion was observed on growth, fruiting as
well as physical and chemical characteristics of the fruits in different
fruit crops (Tzeng and Devay, )3A4; Farage, Y%%%; Buchala and
Schmid, Y44Y; Numair- Safaa, Y +); Abd El- Wahab, Y444; Abd El-
Kariem, Y+ +% and El- Kady- Hanaa, Y+ ))).

The objective of this study was to elucidate the effect of some
vitamins on fruiting of Zaghloul date palms.

MATERIALS AND METHODS

This study was carried out during Y+« and Y+)) seasons on YY
years old Zaghloul date palms in a private orchard located at Samalout
district, Minia Governorate. Soil texture is clay and the distance
between each palm was Y m. Surface irrigation was followed. Pruning
was carried out to maintain leaf bunch ratio at A: ) (Sayed, Y+ +Y).
Number of female spathes per palm was adjusted to '+ spathes.
Artificial ripening was conducted by inserting five male strands into
the female bunch using known high activity pollen source throughout
Y — Y days after female spa the cracking followed by bagging. Each
selected palm received the common horticultural practices that are
already applied in the orchard except those dealing with using
vitamins.
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The study included sixteen treatments from the control as well as
single and combined applications of four vitamins: K, E, A and By
eachat )+ + ppm.

Y- Control.

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

Y- Spraying A vitamin at )+ + ppm.

¢- Spraying E vitamin at )+ + ppm.

o- Spraying K vitamin at )« + ppm.

- Spraying B + A vitamins each at \ + + ppm.

V- Spraying B,y + E vitamins each at ) + + ppm.

A- Spraying B,y + K vitamins each at Y+ + ppm.

4- Spraying A + E vitamins each at Y » + ppm.

\+- Spraying A + K vitamins each at ) + + ppm.

VY- Spraying E + K vitamins each at ) + + ppm.

\Y- Spraying B,y + A + E vitamins each at \ + + ppm.
VY- Spraying B,y + A + K vitamins each at ) + + ppm.
Vi- Spraying A + E + K vitamins each at ) + + ppm.
Ve- Spraying B,y + E + K vitamins each at ) * + ppm.
V- All vitamins each at )« + ppm.

Each treatment was replicated three times, one palm per each. All
vitamins were dissolved in Ethyl alcohol and were sprayed four times
at growth start, just after fruit setting and at one month intervals.
Triton B as a wetting agent at +.-° % was added to all vitamin
solutions. Control palms were sprayed with water containing Triton B
and Ethyl alcohol. Completely randomized block design was
followed.

During both seasons, total surface area per palm (m") (according
to Ahmed and Morsy, Y444), percentages of N, P, K and Mg in the
dried leaves (according to Chapman and Pratt, Y41°), bunch weight
(kg.), yield, fruit weight (g.), T.S.S %, total and reducing sugars %
(A.O.A.C, Y449), total acidity % (as g malic acid/ Y++ g pulp
A.0.A.C, Y3492), crude fibre %, total soluble tannins %, fruit K % and
fruit Fe (as ppm) were determined according to the procedures that
outlined in A.O.A.C (Y4139).
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The obtained data were subjected to the proper statistical analysis
using new L.S.D at © % according to Gomez and Gomez () 4A¢).

RESULTS AND DISCUSSION
Total surface area per palm and percentages of N, P, K and Mg in
the leaves:

Data in Tables Y and Y clearly show that single and combined
applications of the four vitamins namely K, E, A and B,y significantly
enhanced the total surface area per palm as well as N, P, K and Mg
control in relative to the control treatment. Foliar application of K, E,
A and B,y vitamins each at Y+« ppm, in ascending order was
significantly very effective in enhancing these parameters. Combined
applications of these vitamins was superior than using each vitamin
alone in enhancing these parameters. Triple application surpassed
double one in this respect. The maximum values were recorded on
palms that sprayed four times with the four vitamins K, E, A and By.
Untreated palms gave the minimum values. Similar trend was
observed during both seasons.

The beneficial of vitamins on enhancing cell division and the
biosynthesis of organic foods surely reflected on improving growth
and nutritional status (Robinson, Y4VY). The present results are in
harmony with those obtained by Ahmed et al., (Y++Y); Gobara
(Y++£); Gamal (Y++1); Ahmed et al., (Y++V) and Badran and Ahmed

(V+9).

Bunch weight and yield per palm:

Data in Tables Y and Y clearly show that single and combined
applications of the four vitamins (K, E, A and B,y) significantly
improved bunch weight and yield per palm comparing with control
treatment. In ascending order, foliar application of vitamins namely K,
E, A and B, significantly improved bunch weight and yield per palm.
Combined applications of these vitamins significantly improved
bunch weight and yield per palm comparing with single ones. The
maximum values were recorded on the palms received the four
vitamins (K, E, A and B,y) together. The minimum values were
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recorded on the untreated palms. Similar trend was observed during
both seasons.

The profit of these vitamins on growth and nutritional status of
the palms surely reflected on improving fruit retention % and yield per
palm.

Table Y: Effect of some vitamins on the total surface area per
palm as well as percentages of N, P and K in the leaves
of Zaghloul date palms during Y+ and Y+ seasons.

. Total
Different
o surface area | Leaf N % Leaf P % Leaf K %
vitamin v
treatments (m )/ palm
B EENEE R R
\- Control. Yo o VoY 1.¢19 y.0) N AR 1.9 ).€9
Y- -
By vit. At W | YA | YVY ARZ A e ). €4 )4
Y+ ppm.
Y- Avi Yoo
A vit. at KT N 2 T e S P & U A e O VR e O BN DX 2 A DR ¥
ppm.
¢- E vi Yoo
E vit. at YUY | YT | YA | YAY | e ve | v ve | Y g | Y
ppm.
o. 1 Y e
Kovit. at Yot | Yo | veo | vea [ Ay | LAY |yt | ey
ppm.
=By + A vit. WA Y Y ey [ oy [ YA Y
A- Byy + K vit. Yo [ Yex [ yas [ yav [ axv [ oYy [y ve [y A
- A + E vit. Yao [ yar [ ya. [ yav | o ye | wyo [ VY uE [ VA
Voo A+ K Vit YAA T YA YA [ YAY | oYY | oYY [ Y oA [ Y VA
V- E + K vit. AY [YAY [YYA YA [ oY | oy [V oe [y Vo
VY- +A+
) Bi+A+E YYE LYY | YEe | YEE [ XY | oYY | 144 | Y)a
vit.
Y- +A+
TOBRAYK v vy [ vy vy | e | v [ vae | v
vit.
VE-AFE+K Vit | YVU [ VYA [ YAY [ Yae [ oYY [ o XY [ VAo [ Yo
Yo- +E+
) Bir+E+K YY. o YYD LYY | YYY | e ¥E | o ¥E | Y AL | YA
vit.
V-
L Al YEON | Ye & | YEY [ Yoo | wge | o ¥ | YU [ Y¥R
vitamins.
New L.S.Dat ® | +.% | «V | eied | ol | o o¥ | ao¥ | vt | vt
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% [ [ T [ T [ T T ]

These results are in agreement with those obtained by Ahmed et
al., (Y++Y); Gobara (Y- - ¢); Gamal (Y++1); Ahmed et al., (Y++V) and
Badran and Ahmed (Y« +9).
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Table Y: Effect of some vitamins on the percentage of Mg in the
leaves, bunch weight (kg), yield/ palm (kg.) and fruit
weight (g.) of Zaghloul date palms during Y:Y+ and
Y+ seasons.

Different Leaf Bunch Yield/ palm | Fruit weight

vitamin Mg % weight (kg.) (kg.) (9.)

treatments R R Y
Y- Control. CYY D XYY LAY Yy Y Y e Yy | o Yy
Y- By, vit. at R ¥ 'Y A YW e o | YYY Yy .o Yva
)+ ppm.
T-AvIt At 0 v [ yva | v [avas [ares | vy | vye
ppm.
SEvitat e v v v v v [y | v | vy
ppm.
o- 1 Yeo

K vit. at CYE | Yo P AYY | AN E | YYY.e [ AYE | YV o | YA
ppm.
T B.. + A Vit CEY [ ge [ YEY [ Ve A [ VeV [ VEAL ] Yoy [ YooY
V- By + E vit, cEe [ E) [ VEE [ Vg0 (V85 [ VEo L | YEY | YEY
A By + K Vit CYA D Y Yey | YEY [ yey s [ YeY o | Yey | Y
i- A + E vit. YUYy [ ava [ ve s [yva [ vee [ YFA [ YA
Yoo A+ K it XYY [ oxye [ava [ ava v vt [ Yye [ o
W)- E + Kvit. XY XY vy [ ave [y [ave [ Yya [ vy
VY-
- B\«+A+E . o) . oY Yo ¥ Yo X [ Yoy .« | Yoy . YV.» YV
vit.
YY-
" By +A+K CEA | v o Yo X | Yo X | YooY« | Yoy .| Y1 ¢ | Y1
vit.
Ve- A+E+Kvit. | .8 | g1 [ Yee [ Yo [Ye [0 .| Yoo | Yo
o.
\- B\v+E+K ‘€1 CEA Yo Yo Yoy . Yoy . Yo 4 Y.
vit.
-
- All v | v oA | Yoy | Yo A [ Yov.. | YeA .| YYA | Yva
vitamins.

[

New L.S.D at 2 A N R R Y. ot ot
%

Some physical and chemical characteristics of the fruits:

From the data in Tables ¥ and ¢ one can state that single and
combined applications of the four vitamins namely K, E, A and By
each at Y+ ppm significantly was accompanied with improving fruit
quality in terms of increasing fruit weight, total soluble solids % and
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total and reducing sugars % as well as K and Fe in the fruits and
decreasing total acidity % relative to control treatment. The
stimulation on quality of the fruits was associated with using vitamins
K, E, A and By, in ascending order. Combined applications of these
vitamins were favourable than single ones in enhancing fruit quality.
Significant differences on these parameters were observed among all
vitamin treatments.
Table ¥: Effect of some vitamins on some chemical characteristics
of the fruits of Zaghloul date palms during Y+« and
Y+ seasons.

Different T.S.S Total sugars | Reducing Total acidity
vitamin % % sugars % %
treatments Yol YoV Yol YoV Yoele Yol Yol Yol
\- Control. Yo | YY) [ Yoo [ Yaa [ Y. [ ATy | v eve | oV
Y- By vit. At] YV.e [ YV [ Yy [ Yy YEY | YEY | v YA v en
Yeo ppm
Y_Avit.at Ve | Y324 | YVY.. [ Yeaqa | Yy WA | ve e | v gee | v EVA
ppm.
SCEvitat Ve | YAV YU Yoo [ Yo [ yrt [y | ey | gn
ppm.
ooKwvitbat Yoo | YUY | Y18 [ Yo | Yo £ [ AYY [ AFY | v gd0 | v EAA
ppm.
- B\Y+AVit. Y/\.ﬁ Y‘\J YY.O YY.O \1) \T‘\ ~'V~~ ~““\‘\
V- B,y + E vit. YA | YAY [ YYY | YYY [ Yo A [ Yeda [ A ¥
A- Byy + K vit. YAY | YAE | YY.. | YY.. Yoo [ Yoo [ v ¥ee | 4 ¥YY
1. A + E vit. YA« | YAY [ Yya | YY.. Yo X [ Yoy [ v ¥t | 4 ¥od
Yoo A+ K it YA YY [ yy vyt [ yea | vea [ o rAc | oA
- E + K vit. YYyY [ yve [ Yay [ YAy [ veoe [ Yeo [ v e | 4 ¥ad
VY- By4A+E | YA | Yav | Yy | v¥) VIV | YTA ] e yas [ v YAl
vit.
Y- B\\‘+A+K Yq.'l Yq.\/ YY’J YY’J \T‘V \T‘/\ ~'VQ~ .‘\‘/\ﬂ
Vit.
Ve A+E+K Vit | Y4 | Ya.o [ YYoe [ YYe [ vy [ yiy | ovaa | . ¥4y
Yoo By+E+K | Ya¥ | Yae [ YYA [ YYAa [ y1e | yie | v ¥a1 | . ¥a¢
Vit.
Y1 Al Yoo [ ¥Yeo [ Y¥o [ Yro [ Y14 | YWy | o YA | v YW
vitamins.
New L.S.D at| -.¥ Y Y Y Y U S B I O |
60/0
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The best results with regard to quality of the fruits were obtained
using all vitamins (K, E, A and B.y) together. Untreated palms gave
unfavourable effects on fruit quality. These results were true during
both seasons.

The promoting effect of vitamins on the biosynthesis of sugars
and plant pigments could explain the present results (Robinson,
Vavyy.

These results are in agreement with those obtained by Ahmed et
al., (Y++Y); Gobara (Y++¢); Gamal (Y++1); Ahmed et al., (Y++V) and
Badran and Ahmed (Y« +9).

As a conclusion, treating Zaghloul date palms four times with a
mixture containing the four vitamins namely K, E, A and B, was
responsible for improving yield quantitively and qualitatively.

Table ¢: Effect of some vitamins on some chemical characteristics
of the fruits of Zaghloul date palms during Y+« and
Y+ seasons.

. Total . .
Different Crude ubl Fruit Fruit
. . . soluble
vitamin fibre % . K % Fe (ppm)
tannins %
treatments
IR E I R E Y
Y- Control. < <1 A Al R «.0) oA oY
Y- By vit. at Y«
~.'l~ ~.'l~ ~.'l° g'l'l g'\/\ ~‘\/~ 'l‘/\ T‘q
ppm.
Y- Avit.at Ve
« 1y « Y A N VN I ¥ NG %0 %0
ppm.
& E vit at Ve
tat v é « o 14 v Y e Y Ty Ty
ppm.
e- Kvit. at Y+
10 10 \' \' v o « OA o9 T
ppm.
1- B,y + A vit, -N -N . 00 . 00 o AE + Ao ALY AN
V- By + E vit. .00 «.0) .01 .01 AY AY Ao A
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A- By + K vit. oy | ..ot LOA oA A AY ALY ALY
- A+ E vit. 0o | .00 Ay 0 A A VA v.Aa
Yoo A+ K vit, X Y S S A A Vg V¢
VY- E + K vit. oA ¢ OA Ay Ay Y A A v
VY- B,++A+E
) £V | ey EA EA 49 49 q.¥ q.¥
Vit.
VY- B\v+A+K
) g0 | v g0 o o 49 49 q.¥ q ¥
Vit.
V- A+E+K vit. €9 «.0n ot .00 AA AA AA AA
yo. B.\v+E+K
_ " V| gy | oY oY q. ay | oA q .
Vit.
Y1- All
o kX < Y9 g0 g0 A0 A0 q ¢ 9.0
vitamins.
New L.S.D at ¢

n* ] n* n* n* .i -] h.* h.Y
%
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