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ABSTRACT

This study was carried out during Y+« Y+ and Y+ Y\ seasons to
examine the effect of spraying salicylic acid twice, thrice or four
times at ¢+ to Y:+ ppm on fruiting of Sakkoti date palms grown
under Upper Egypt conditions.

Results revealed that applying two, three or four sprays of
salicylic acid at ¢+ to Y+« ppm caused a remarkable promotion on
total surface area per palm, total chlorophylls, percentages of N, P,
K, Mg and total carbohydrates in the leaves, bunch weight, yield
and physical and chemical characteristics of the fruits compared
with the control (non- application). The promotion was associated
with increasing concentrations and frequencies of salicylic acid.
Meaningless effect on these parameters was detected among the
higher two concentrations and frequencies.

Three sprays of salicylic acid at Y+« ppm resulted in the
production of economical yield and improving fruit quality of
Sakkoti date palms.

INTRODUCTION
Plant growth and development are affected by various biotic and
abiotic stress factors. Detection of compounds capable of reducing
these stresses are of great important from both theoretical and practical
points of view. Salicylic acid compounds play an important role in the
developmental prosses and some of them have a key roles in the
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mechanism leading to acclimation for changing environments.
Salicylic acid has long been known as a signal molecule in the
induction of defense mechanisms in plants (Raskin, Y442Y and Shah,
Y.+Y). Recent studies suggested that it also participates in signaling
during abiotic stresses (Harvath et al.,, Y::V). Previous results
suggested that salicylic acid could be a promising compound for the
reduction of abiotic stress sensitivity in plants, since under certain
conditions it was found to mitigate the damaging effects of various
stress factors in plants (Harvath et al., Y+ +V) such as heavy metals,
high temperature, chilling or salinity (Szepesi et al., Y-«+3) by
inducing a wide range of processes involved in stress tolerance
mechanisms. It was also shown to influence a number of physiological
processes including flowering, ion uptake and transport,
photosynthesis rate and stomatal conductance (Raskin, Y24Y),

Previous studies showed that application of salicylic acid as an
Important antioxidant was essential in improving growth and fruiting
in different evergreen fruit crops (Ahmed et al., Y+ +Y; Gobara, ¥« ¢;
Gamal, Y++7; Ahmed et al., Y+ +V and Badran and Ahmed, Y. +%).

The purpose of the present study was to elucidate the impact of
salicylic acid on growth and fruiting of Sakkoti date palms.

MATERIALS AND METHODS

This study was carried out during Y+)+ and Y+)) seasons in a
private orchard situated at Kom Ombo district, Aswan Governorate on
Y+ years old Sakkoti date palms. Soil texture is silty clay and the
plants were planted at V x Y meters apart and irrigation was by using
surface system. Pruning was carried out to maintain leaf bunch ratio at
A: ) (Sayed, Y++Y). Number of female spathes per each palm was
adjusted to )+ spathes. Artificial pollination was achieved by inserting
five male strands into the female bunch using known high activity
pollen source throughout ¥ — Y days after female spathe cracking
followed by bagging. Each selected palm received the common
horticultural practices that are already applied in the orchard except
those dealing with using salicylic acid.
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This study included ten treatments from different concentrations
and frequencies of salicylic acid:

)-
Y-

Control.

Spraying salicylic acid twice (growth start and just after fruit
set) at ©+ ppm.

Spraying salicylic acid thrice (growth start, just after fruit set
and at one month later) at ©+ ppm.

Spraying salicylic acid four times (growth start, just after fruit
set and one month intervals) at ©+ ppm.

Spraying salicylic acid twice (growth start and just after fruit
set)at )+ ppm.

Spraying salicylic acid thrice (growth start, just after fruit set
and at one month later) at Y« + ppm.

Spraying salicylic acid four times (growth start, just after fruit
set and at one month intervals) at ) + + ppm.

Spraying salicylic acid twice (growth start and just after fruit
set)at Y+« ppm.

Spraying salicylic acid thrice (growth start, just after fruit set
and one month later) at Y+« ppm.

\+- Spraying salicylic acid four times (growth start, just after fruit

set and at one month intervals) at ¥+ + ppm.

Each treatment was replicated three times, one palm per each. It
iIs worth to mention that salicylic acid did dissolve in water but it
dissolved easily in ethyl alcohol. Triton B as a wetting agent was
added at +.+° % to all salicylic acid solutions. Untreated palms were
sprayed with water containing Triton B and Ethyl alcohol. Completely
randomized block design was followed.

During both seasons the following parameters were carried out.

\- Total surface area/ palm (m") according to Ahmed and Morsy
(1449).

Y- Total chlorophylls (mg/ Y++ g F.W) according to Wettstein
(Yaev),
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Y- Percentages of N, P, K and Mg in the dried leaves according to
Chapman and Pratt (Y419).

¢- Percentage of total carbohydrates in the dried leaves was
determined according to the procedures that outlined in A.O.A.C.
(Y440).

°- Bunch weight (kg.).

1- Yield/ palm (kg.) at the last week of August.

Y- Some physical and chemical characteristics of the fruits namely
fruit weight (g.), total soluble solids %, total and reducing sugars
% (A.O.A.C, Y449), fibre crude % and total soluble tannins %
(A.O.A.C, Y449), and total acidity % (as g malic acid/ Y-+ g
pulp according to A.O.A.C, Y449),

All the obtained data were tabulated and subjected to the proper

statistical analysis using new L.S.D at © % according to Mead et al.,
(Yaam).

RESULTS AND DISCUSSION
Total surface area per palm and leaf chemical composition:

It is clear from the data in Tables Y and Y that foliar application
of salicylic acid twice, thrice or four times at ©+ to Y+ + ppm improved
significantly total surface area per palm and total chlorophylls and
percentages of N, P, K, Mg and total carbohydrates comparing with
non- application. The promotion was associated with increasing
concentrations and frequencies of salicylic acid. Increasing
concentrations from Y+ to Y++ ppm and frequencies from thrice to
four times of salicylic acid had no significant stimulation on these
parameters. The maximum values were recorded on palms that
received four sprays of salicylic acid at Y++ ppm. Untreated palms
produced the minimum values. Similar trend was noticed during Y+«
and Y+ V) seasons.

These results might be attributed to the positive action of salicylic
acid on enhancing cell division, the biosynthesis of organic foods and
uptake of nutrients and reducing various stresses (Raskin, Y34Y).

.
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These results are in agreement with those obtained by Ahmed et
al., (Y++Y); Gobara (Y++¢); Gamal (Y++7); Ahmed et al., (Y++V) and
Badran and Ahmed (Y« +9).
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Table Y: Effect of different concentrations and frequencies of
salicylic acid on total surface area per palm, total
chlorophylls (mg/ Y+ + g F.W) and percentages of N and
P in the leaves of Sakkoti date palms during Y+ '+ and
Y+ V) seasons.

Total chioraphyll

Character surface area/ f) yHs

palm (m") (mg/ -+ g

F.W)

Salicylic acid treatments \RRR ARRA \RRR \RRA
Y- Control Vo . Yoo Y. YV.»
Y- Salicylic acid at ©+ ppm twice ‘1.0 ‘Y. YA, Y40
- Salicylic acid at ©+ ppm thrice YA ‘4.0 Y.o AR
¢- Salicylic acid at ©+ ppm four times VALY Y4y Y. Yy.e
°- Salicylic acid at Y+ + ppm twice V4.0 Yo, Yo A
1- Salicylic acid at Y+ + ppm thrice YY.0 YV, YA va..
V- Salicylic acid at ) « + ppm four times YV, Yy, e YA° vayv
A- Salicylic acid at ¥+ + ppm twice Yo Yoo Yo, . 1.0
4- Salicylic acid at Y+ + ppm thrice YV, YY, . YA Y40
\+- Salicylic acid at Y« + ppm four times | YY.Y Ye, Ya.. £en
New L.S.D at ¢ % ‘oo A VA Vv

Character Leaf N % Leaf P %
Y- Control V.04 R4 ) A
Y- Salicylic acid at ©+ ppm twice V.va V. AE <o )1
Y- Salicylic acid at ©+ ppm thrice V.40 V.41 AR A
¢- Salicylic acid at ©+ ppm four times V.4 V.Y AA AA
°- Salicylic acid at Y+ + ppm twice Y. YAy Yo AN
1- Salicylic acid at Y « + ppm thrice YA Y.V¢ AR < YY
V- Salicylic acid at Y « + ppm four times VAR Y. vo AR . YY
A- Salicylic acid at Y« + ppm twice YoV YY AN AN
4- Salicylic acid at Y+ + ppm thrice Y4 Y.vo AR < YY
V«- Salicylic acid at Y+ + ppm four times | Y.Y) \AR < YY AK]
New L.S.D at ® % PR LV Y Y

Bunch weight and yield per palm:

Data in Tables Y and Y show that foliar application of salicylic
acid at ©+ to Y+« ppm twice, thrice or four times were significantly
very effective in improving bunch weight and yield per palm
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comparing with the control treatment. A gradual promotion was
observed on bunch weight and yield per palm with increasing
concentrations and frequencies of salicylic acid. Significant
differences on such two parameters were observed among all
concentrations and frequencies of salicylic acid except among the
higher two concentrations namely Y.« and Y:: ppm and two
frequencies namely three or four times. Therefore, from economical
point of view, it is advised to use salicylic acid at Y++ ppm thrice.
Under such promised treatment, yield per palm reached Y+ and Y1
kg during both seasons, respectively in relative to A and AY kg
produced by each untreated palms. Similar trend was observed during
both seasons. The essential role of salicylic acid on stimulating growth
and nutritional status in favour of producing greater fruit retention
surely reflected on improving the yield. 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+ +94).
Physical and chemical characteristics of the fruits:

Data in Tables ¥ and ¢ clearly show that spraying salicylic acid
twice, thrice or four times at ¢+ to Y++ ppm significantly was
accompanied with improving fruit quality in terms of increasing fruit
weight, total soluble solids and total and reducing sugars and
decreasing total acidity, crude fibre and total soluble tannins
comparing with the control treatment. The promotion on fruit quality
was associated with increasing concentrations and frequencies of
salicylic acid. No significant differences on these parameters were
observed among the higher two concentrations (Y++ and Y+:+ ppm)
and two frequencies (three or four times). The best results from
economical point of view on fruit quality were observed with using
salicylic acid thrice at Y+ + ppm. Unfavourable effects on fruit quality
were observed on untreated palms. These results were true during
Y+«Yeand Y+ V) seasons.

The promoting effect of salicylic acid on improving the
biosynthesis and translocation of plant pigments and sugars (Raskin,
V44Y) could result in enhancing fruit quality.
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These results are in agreement with those obtained by Ahmed et
al., (Y++Y); Gobara (Y++¢); Gamal (Y++7); Ahmed et al., (Y++V) and
Badran and Ahmed (Y« +9).

As a conclusion, treating Sakkoti date palms thrice with salicylic
acid at Y+« ppm gave the best results with regard to yield and fruit
quality.

Table Y: Effect of different concentrations and frequencies of
salicylic acid on the percentages of K, Mg and total
carbohydrates in the leaves and bunch weight of
Sakkoti date palms during Y+ and Y+ seasons.

Character Leaf K % Leaf Mg %
Salicylic acid treatments AR AKRR AERK AKRR
Y- Control ARE A Y EY oYY Y
Y- Salicylic acid at ©+ ppm twice V.Y V. EA AN AR
Y- Salicylic acid at ©+ ppm thrice V.00 V.01 AR AR
¢- Salicylic acid at ©+ ppm four times V.01 V.oV AR AN
- Salicylic acid at Y« + ppm twice Ve V. AR AR
1- Salicylic acid at Y+ + ppm thrice V.V¢e AL AR AN
V- Salicylic acid at Y + + ppm four times \.ve AR YV AL
A- Salicylic acid at Y« + ppm twice Ve V. AR AR
4- Salicylic acid at Y+ + ppm thrice V.ve V.VY AR AN
Y+~ Salicylic acid at Y+ + ppm four times V.1 VYA + YA < YA
New L.S.D at ® % '8 t0 8 A oY
Total Bunch weight
Character Carbohydrates % (Kg.)
V- Control ‘1 ‘1.0 A AY
Y- Salicylic acid at ©+ ppm twice VYo A Ao AN
Y- Salicylic acid at ©+ ppm thrice YA YA A, 4.¢
¢- Salicylic acid at ©+ ppm four times VALY VALY 4.) 4.0
- Salicylic acid at Y« + ppm twice 144 Yoo Yoo Voo
1- Salicylic acid at Y+ + ppm thrice YV, .4 A A
V- Salicylic acid at Y + + ppm four times Yy, YY.. YV Y VY
A- Salicylic acid at Y« + ppm twice Yoo Yo Yoo V.0
4- Salicylic acid at Y+ ppm thrice Yy, YV, VY. A
Y+~ Salicylic acid at Y+ + ppm four times AR YV.Y Y)Y A
New L.S.D at ® % .0 .0 LY LY
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Table Y: Effect of different concentrations and frequencies of
salicylic acid on the yield/ palm (kg.) as well as some
physical and chemical characteristics of the fruits of
Sakkoti date palms during Y+ and Y+ seasons.

Yield/ palm Fruit weight
Character
(kg.) (9)

Salicylic acid treatments AERK AR AR Yord

V- Control AV AY, . .0 Yoo
Y- Salicylic acid at ©+ ppm twice Ao AV 1.4 Yoo
Y- Salicylic acid at ©+ ppm thrice I AR Vox )
¢- Salicylic acid at ©+ ppm four times .. o . Vet VLY
- Salicylic acid at Y« + ppm twice Yoo, Yeo s Ved Yo
1- Salicylic acid at Y+ + ppm thrice YVe e AR AR VYo
V- Salicylic acid at Y + + ppm four times YIY. . VIV, VYo A
A- Salicylic acid at Y+ + ppm twice Yoo, Yeo s Y. Yo
4- Salicylic acid at Y+ ppm thrice YVe e AR VYo A
V«- Salicylic acid at Y+ + ppm four times | Y)Y.. VIV, AR AR
New L.S.D at ¢ % Y. Y.4 .Y ¥
Character T.SS% Total sugars %
V- Control AL 14 .. v
Y- Salicylic acid at ©+ ppm twice AR 14y iy e
Y- Salicylic acid at ©+ ppm thrice 14 Ve lo0 A
¢- Salicylic acid at ©+ ppm four times Vo AR R 1A
- Salicylic acid at Y« + ppm twice AR AR AT 14y
1- Salicylic acid at Y+ + ppm thrice Ve Vo . Ve AR
V- Salicylic acid at Y + + ppm four times Ve Ve y V.o VY
A- Salicylic acid at Y« + ppm twice AR AR AT Voo
4- Salicylic acid at Y+ + ppm thrice Ve Vo . V.o AR
Y+~ Salicylic acid at Y« + ppm four times Ve ¢ Voo Ve vy
New L.S.D at ¢ % .0 .0 IR Lt
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Table ¢: Effect of different concentrations and frequencies of
salicylic acid on some chemical characteristics of the
fruits of Sakkoti date palms during Y+V+« and Y:\)

seasons.
Character Reducing sugars Total acidity
% %

Salicylic acid treatments AR AKRR AERE AR

V- Control VYo 'Y, CYVY YY)
Y- Salicylic acid at ©+ ppm twice ‘Yo AR +You ARL
Y- Salicylic acid at ©+ ppm thrice Veo VEA IARK + Yo
¢- Salicylic acid at ¢+ ppm four times Yen VeA YA CARA
°- Salicylic acid at Y+ + ppm twice Yo Vi <YV +.Y1e
1- Salicylic acid at Y « + ppm thrice Y14 YW LYY +.YYo
V- Salicylic acid at Y « + ppm four times AR YYY < YYA < YYY
A- Salicylic acid at ¥« + ppm twice Yl Vi RS RS
4- Salicylic acid at Y+ + ppm thrice A YW +.YY4 AR
V.- Salicylic acid at Y+ + ppm four times | V.) VY AN < YY)
New L.S.D at ® % ¥ .Y e Y oYY
Character Fibre crude Total soluble

% tannins %

V- Control AR YA <1 <4
Y- Salicylic acid at ©+ ppm twice Y. Yoo <) AR
Y- Salicylic acid at ©+ ppm thrice Yoo ‘.0 .00 +.0¢
¢- Salicylic acid at ¢+ ppm four times ).44 V.0 +0% . .oF
°- Salicylic acid at Y+ + ppm twice V.4 VA ARE AR
1- Salicylic acid at Y« + ppm thrice IR v LYY AR
V- Salicylic acid at Y « + ppm four times VA Ve AR < YY
A- Salicylic acid at ¥« + ppm twice VAV V.va AR AR
4- Salicylic acid at Y+ + ppm thrice Yy.h4 Ve AR < YY
V- Salicylic acid at Y+ + ppm four times | V.1V A% Yo oYY
New L.S.D at ¢ % oy Y oy oy
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