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Effect of NAA, GA; and Cytophex Spraying on Samany and
Zaghloul Date Palm Yield, I'ruit Retained and Characteristics

S. EI-Kosary

Department of Pomology, Faculty of Agriculture, Cairo University, Giza, Egypt

Abstract: This investigation was conducted during two successive seasons (2005 and 2006) at the Experimental
Research Station, Fac. Agric. Giza, Egypt. Samany and Zaghloul fruiting date palms were conducted 1n this
study. The study is aimed to improve fruit quality through spraying NAA at 0, 50, 100, 150 ppm, GA; at 0, 50,
100, 150 ppm and Cytophex (CPPU, 2-Chloro-4-pridyl phenyl urea) at 0, 25, 50, 75 ppm on strands after carples
fall (4 weeks after pollination). Results indicated that spraying 150 ppm of GA; produced the lowest retained
fruits and bunch weight of Samany and Zaghloul cultivars. Also, spraying 75 ppm of cytophex mcreased
significantly fruit and flesh weight of Samany and Zaghloul fruits. Fruit length, fruit diameter and fruit size of
Samany and Zaghloul date palm had increased by spraying cytophex at 75 ppm. Fruit chemical properties
appeared that fruit moisture content was reduced by spraying GA, at 150 ppm or cytophex at 75 ppm in both
cultivars during the two seasons. In addition, spraying 75 ppm of cytophex increased Samany and Zaghloul
fruits content of TSS, Total soluble sugars and reducing sugars in the two seasons. From these results,
spraying 75 ppm of cytophex is the best treatment to increase Samany and Zaghloul fruits quality under Giza

conditions.
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INTRODUCTION

In Egypt, distribution of date palm (Phoenix
dactylifera L.) trees, covers a large area extends from
Aswan to north Delta, beside the casis of Siwa, Bahriya,
Farafra, Kharga and Dakhla. The recent plantation of date
palm cultivars under desert or new reclaimed area are
aiming to enhance their fiuit quality through different
treatments to raise the superiority of developed fruits for
native markets and exportation. However, there is a
positive relationship between different stages of date
palm frut growth and growth promoters content, as
increase of growth promoters content in Kimeri
stage, will be mcreased the frunt size [1]. Moreover,
Al-Kalifah et al. [2] reported that abnormality fruits can be
corrected by exogenous application of kinetin or other
cytokinins which may indicate that the abnormality is due
to physiological effects rather than being genetically.
Ethephon treatments after 2 weeks of spathe cracking
affected bunch weight, average yield and fruit quality of
different date palm cultivars [2-10]. The cytokinins are
plant growth regulators that enhance plant cell division

and cell expansion. Also, spraying NAA and GA, affected

fruit retained percentage, bunch weight and fruit quality
as well as fruit contents of T'SS total sugars and reducing
sugars of date palm cultivars [1, 2, 7-16].

The present mvestigation i1s planned to study the
effect of spraying NAA, GA; and cytophex just after
carples fall (4 weeks after pollination) on Samany and
Zaghloul date palm fruits aiming to improve fruit physical
and chemical characteristics.

MATERIALS AND METHODS

The presents study was carried out during two
successive seasons (2005 and 2006) at the Experimental
Research Station, Faculty of Agriculture, Cairo Uriversity,
Giza, Egypt. Five uniform female palms of each Samany
and Zaghloul date palm cultivars, (20 years old) were
selected; and leaf bunch ratio 8:1 was imposed [17]. All
palms received normal agricultural practices. They were
pollinated by the same source of pollen grains at 4 days
after spathe cracking during the fourth week of March in
both seasons. Twelve bunches were left on each female
palm. The individual bunches were covered before and
after treatments by tissue paper. Each palm was sprayed
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with NAA (naphthalene acetic acid) at 0, 50, 100 and
150 ppm, GA, (gibberellins) at 0, 50, 100 and 150 ppm
and cytophex (CPPU, 2-Chloro-4-pridyl phenyl urea)
at 0, 25, 50 and 75 ppm. Each of the mdividual
concentration of the studied growth regulators was
sprayed on one bunch of the five palms (five replicates).
All treatments started just after carples fall (4 weeks after
pollination done).

Statistical Analysis: The obtained data were subjected to
analysis of variance. The mean values were compared
using L.SD method at 5 % level. The data were tabulated
and statistically analyzed according to the randomized
complete blocks design method [18]. The percentages
were transformed to the arcsine to find the binomial
percentages [19].

The fruits of this experiment were harvested at
maturity stage (the second week of September) in the two
seasons [20]; and the following characteristics were
studied:

+  Fruit retained percentage: Tt was calculated using this
equation:

Total number of retained fiuits per bunch

Total scares mumber per bunch

Fruit retained = X100

*  Bunch weight (Kg).

Fruit Physical Properties: Samples were taken from each
treatment, 10 fruits of each replicates (bunch) were taken
randomly to determine fruit weight, flesh weight, seed
welght, seed/fruit weight percentage, fruit length (L),
diameter (D) and 1./D ratio, fruit size and fruit firmness

(kg/cm®).

+  Fruit moisture content [21].

*  Frut acidity percentage [21] and the titratable acidity
was calculated as citric acid [22].

* Total soluble solids content (TSS) percentage was
determined in fruit juice [21].

* Total soluble sugars [23] in the methanol extract
using the phenol sulfuric acid method and the
concentration was calculated as g /100 g fresh
weight.

¢+ Reducing soluble sugars were determined in the
methanol extract [21, 24] and the percentage was
calculated as g /100 g fresh weight.

+  Non-reducing sugars were determined by differences
between total and reducing sugars.
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RESULTS

Fruit Retained Percentage: Data presented m Table 1
cleared that fruit retained percentage of Samany and
Zaghloul date palm cultivars did not affected significantly
by spraying the three substances (NAA, GA, and
Cytophex) i both On the other hand,
concentration effects appeared significant differences
in fruit retained percentages of Samany and Zaghloul
date palm cultivars in the two seasons. It was obviously
that spraying with water (control) produced the
highest Samany and Zaghloul fruit retained which take
a descending order as concentrations icreased in

SCASOIS.

both seasons.

Samany and Zaghloul fruits retained were
significantly affected by the mteraction between
substances and their concentrations 1 both

seasons. The lowest Samany and Zaghloul retamned
fruits percentages were recorded with the highest
concentrations of each
Moreover, 150 ppm GA, produced the lowest Samany fruit
retained percentage (20.70 % in the 1" and 20.73 % in the
2™ seasons ). While the lowest fruit retained percentage of
Zaghloul fruit retained was recorded with spraying 150 pp
NAA (20.39 %) in the first and 150 ppm GA, (19.08 %) in
the second seasons.

substance i1 both seasons.

Bunch Weight (Kg): Samany and Zaghloul bunch
weights were significantly affected by spraying NAA,
GA,, Cytophex and ther
seasons except substances effect on Samany bunch
weight in the second season only (Table 1). However,
spraying Cytophex had significantly increased bunch
weight of either Samany (21.962 and 19.765 kg) or
Zaghloul (17.617 and 16.056 kg) followed by bunches
sprayed by GA; and NAA in the first and second
seasons, respectively.

concentrations in both

In respect to concentration effect, it was obviously
detected that Samany and Zaghloul bunch weights
significantly —decreased by increasing
concentrations 1 both seasons. The mteraction between
substance concentration exhibited that bunch
weight of Samany and Zaghloul date palm cultivars
during the two seasons were significantly affected.
Spraying 150 ppm GA, produced the lowest Samany
bunch weight (16.850 and 15.804 kg) in the first and
second seasons comparing with other interactions used.
Whereas, the lowest Zaghloul bunch weight was obtained
by spraying 150 ppm GA, (11.729 kg) in the first season
and 75 ppm Cytophex (10567 kg) in the second season
comparing with other interactions used.

substance

and
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Table 1: Effect of spraying NAA, GA; and Cytophex on retained fruits (%6) and bunch weight (kg) of Samany and Zaghloul date palm cultivars during 20035

and 2006 seasons

Fruit retained (%0) Bunch weight (kg)
Samany Zaghloul Samany Zaghloul
Factor 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season
Substance
NAA 28.18 2514 23.77 22,31 21.067 19.348 16.742 15.339
GA 28.38 2513 24.22 22.13 21.098 19.394 16.813 15.475
Cytophex 28.38 25.23 24.39 22.68 21.962 19.765 17.617 16.056
LSD at 5% N.S. N.S. N.S. N.S. 0.606 N.S. 0.447 0.614
Concentration {conc.)
First conc. Cont. 33.64 2871 26.50 24.59 24.550 22.629 22.553 21.061
Second conc. 30.91 27.96 25.25 23.87 22.895 20.654 19.515 18.105
Third conc. 26.39 2241 2341 21.23 20.371 18.510 14.082 12.690
Fourth conc. 2231 21.09 21.36 19.80 17.688 16.216 12.078 10.637
L8D at 5% 0.88 0.71 0.82 0.62 0.700 0.504 0.516 0.709
Interaction between substance and concentration
NAA 0 ppm 3364 2871 26.50 24.59 24.550 22.629 22.553 21.061
50 ppm 31.52 28.50 2571 24.53 22.584 19.580 18.167 17.853
100 ppm 24.80 22.50 2249 20.77 19.760 18.254 13.732 11.697
150 ppm 22.75 20.84 20.39 19.34 17.375 16.929 12.514 10.744
GAs 0 ppm 3364 2871 26.50 24.59 24.550 22.629 22.553 21.061
50 ppm 30.70 28.68 25.65 23.85 22.400 20.367 19.433 18.163
100 ppm 28.49 2239 23.79 20,98 20.592 18.775 13.534 12.075
150 ppm 2070 20.73 20.96 19.08 16.850 15.804 11.729 10.600
Cytophex 0 ppm 3364 2871 26.50 24.59 24.550 22.629 22.553 21.061
25 ppm 30.52 26.70 24.40 2322 23.700 22.014 20.945 18.300
50 ppm 25.88 23.83 23.94 21.93 20.762 18.500 14.980 14.297
75 ppm 23.48 21.69 22,73 20.98 18.838 15915 11.990 10.567
LsDat5% 1.53 1.22 1.34 1.08 1.213 0.873 0.894 1.228

Table 2: Effect of spraying NAA, GA; and Cytophex on fruit, flesh and seed weights (g) and seed/fruit weight (%6) of S8amany date palm cultivar during 20035

and 2006 seasons

Fruit weight (g) Flesh weight (g) Seed weight (g) Seed/fruit weight %
Factor 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season
Substance
NAA 29.41 31.21 26.69 28.44 272 2.77 9.34 8.96
GA; 27.83 30.31 25.11 27.50 272 2.81 9.83 9.28
Cytophex 30.31 32.01 27.57 29.23 2.74 2.78 9.15 8.73
LSD at 5% 0.68 0.75 0.81 0.84 N.S. N.S. N.S. N.S.
Concentration (conc.)
First conc. (control) 26.31 28.52 23.56 25.78 2.75 2.74 10.45 9.61
Second conc. 27.40 29.28 24.65 26.53 2.75 2.75 10.03 9.40
Third conc. 30.27 32.55 27.48 29.75 2.79 2.80 9.27 8.62
Fourth conc. 32.75 34.36 30.12 31.50 2.63 2.86 8.02 8.34
L8D at 5% 0.79 0.87 0.94 0.97 N.8. N.S. 1.56 N.S.
Tnteraction between substance and concentration
NAA 0 ppm 26.31 28.52 23.56 25.78 275 2.74 10.45 9.61
50 ppm 27.34 28.58 24.62 25.88 272 2.70 9.95 9.49
100 ppm 3048 3248 27.79 29.59 2.69 2.89 8.82 8.90
150 ppm 33.52 35.25 30.79 3248 2.73 2.77 8.14 7.86
GAs 0 ppm 26.31 28.52 23.56 25.78 275 2.74 10.45 9.61
50 ppm 26.40 28.52 23.64 25.76 278 2.76 10.45 9.68
100 ppm 28.04 31.45 25.15 28.63 2.89 2.82 10.31 8.97
150 ppm 30.57 32.76 28.09 29.85 248 2.91 8.11 8.88
Cytophex 0 ppm 26.31 28.52 23.56 25.78 2.75 2.74 10.45 9.61
25 ppm 2847 30.74 25.71 27.96 278 2.78 9.69 9.04
50 ppm 32.30 3372 29.50 31.03 2.80 2.69 8.67 7.98
75 ppm 34.17 35.08 31.50 3217 2.67 2.91 7.81 8.29
L8D at 5% 1.37 1.51 1.63 1.69 N.8. N.8. 2.70 N.S.
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Table 3: Effect of spraying NAA, GA; and Cytophex on fruit, flesh and seed weights (g) and seed/fruit weight (26) of Zaghloul date palm cultivar during 20035

and 2006 seasons

Fruit weight (g) Flesh weight (g) Seed weight (g) Seed/fruit weight (90)
Factor 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season
Substance
NAA 29.60 31.48 27.18 29.17 242 2.31 8.27 7.46
GA; 29.87 31.34 27.45 28.93 242 241 8.25 7.80
Cytophex 30.81 32.20 28.53 29.93 2.28 2.27 7.58 7.19
LSD at 5% 0.50 0.54 0.57 0.54 N.S. N.S. N.S. N.S.
Concentration (conc.)
First conc. (control) 24.98 26.00 2247 23.63 2.51 237 10.05 9.11
Second conc. 29.47 30.80 27.13 28.45 2.34 2.35 7.94 7.63
Third conc. 31.49 3444 29.14 3212 2.36 232 7.50 6.74
Fourth conc. 344 3547 32.15 33.18 2.29 2.29 6.66 6.45
LSD at 5% 0.57 0.62 0.66 0.63 N.S. N.S. 1.16 0.78
Tnteraction between substance and concentration
NAA 0 ppm 24.98 26.00 2247 23.63 251 2.37 10.05 9.11
50 ppm 28.57 30.30 26.30 28.04 227 2.26 7.94 7.46
100 ppm 3l.35 34.48 28.88 32.18 248 2.30 7.91 6.67
150 ppm 33.50 35.16 31.09 32.84 241 2.32 7.19 6.60
GAs 0 ppm 24.98 26.00 2247 23.63 251 2.37 10.05 9.11
50 ppm 29.54 30.64 27.05 28.16 249 2.48 8.43 8.09
100 ppm 3043 33.73 28.00 31.24 243 2.49 7.98 7.38
150 ppm 34.54 35.01 32.27 32.69 2.27 2.32 6.57 6.63
Cytophex 0 ppm 24.98 26.00 2247 23.63 2.51 237 10.05 9.11
25 ppm 30.30 3l.46 28.04 29.15 2246 2.31 7.46 7.34
50 ppm 32.69 3510 30.53 32,93 21a 217 6.61 6.18
75 ppm 3527 36.24 33.08 34.02 219 2.22 6.21 6.12
L8D at 5% 1.00 1.08 1.14 1.09 N.8. N.8. 2.01 1.35

‘Weights of Fruit, Flesh, Seed and Seed/fruit Percentage:
Samany fruit and flesh weights had significantly mereased
by spraying Cytophex followed by NAA and GA; in
the first and second seasons, respectively (Table 2).
Meanwhile, Samany seed weight and weight of seed per
fruit percentage did not affect significantly by different
substances sprayed mn both seasons (Table 2). Whatever,
spraying GA; had increased Samany seed weight in the
second season and the percentage of seed/fruit weight in
both seasons comparing with either NAA or Cytophex.
Regarding concentrations effect, Samany fruit and flesh
weights showed sigmficant correlation, in ascending
order, with increasing the concentration of substance in
both seasons. The highest fruit or flesh weights were
obtained by using the highest concentration followed by
lowers concentrations, in ascending order, to the control
in both seasons.

In respect to Samany seed weight, there was no
significant effects had detected as affecting by different
concentrations used in both seasons. Referring to
Samany seed/fruit weight percentage, it decreased, in
both affecting by increasing spraying
concentrations without sigmficant differences m the
second season only.

The interaction between substances

5€as0015s,

and their
concentrations showed significant effect on Samany fruit

52

and flesh weights. On the opposite, seed weight was not
significantly affected by these interactions in both
seasons. Whereas, Samany seed/fruit weight percentage
had sigmficantly affected by these interactions in the first
seasons only. Whatever, the highest Samany fruit weight
was obtained by spraying 75 ppm Cytophex (34.17 g) in
the first season. Also, in the second season, Samany fruit
weight was 3525 and 35.08 g when 150 ppm NAA and
75 ppm Cytophex were sprayed, respectively.

In respect to data presented in Table 3, spraying
Cytophex produced significantly mcreasing in weights of
Zaghloul frut (30.81, 32.20 g) and flesh (28.53, 29.93 g) in
the first and second seasons, respectively. Tn addition,
spraying Cytophex produced the lowest Zaghloul seed
weight (2.27 and 2.28 g) and percentage of seed/fruit
weight (7.58 and 7.19 %) comparing with other sprayed
substances in the first and second seasons, respectively.

Zaghloul fruit and flesh weights were increased
significantly by increasing concentration used in both
seasons. On the other hand, percentage of seed/fruit
weight was significantly decreased by increasing the
studied concentrations in both seasons.

The mteraction between substances concentrations
shows significantly effect on Zaghloul fruit and flesh
weights as well as percentage of seed/fruit weight in the
two seasons. Moreover, sprayimng Cytophex at 75 ppm
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Table 4: Effect of spraying NAA, GA; and Cytophex on fruit dimensions (cm), size (cm?) and fruit length/diameter ratio of Samany date palm cultivar during
2005 and 2006 seasons

Fruit length (L) (cm) Fruit diameter (D) (cm) Fruit size (cm’) Fruit L/D ratio
Factor 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season
Substance
NAA 507 538 2.78 2.85 25.56 27.20 1.82 1.88
GA; 514 542 2.83 2.92 26.29 2841 1.82 1.85
Cytophex 532 5.54 2.87 3.05 28.79 31.53 1.85 1.81
LSD at 5% 0.21 018 N.S. 0.12 0.46 0.38 N.S. N.S.
Concentration (conc.)
First conc. (control) 4.42 4.770 240 2.59 20.86 22.78 1.84 1.81
Second conc. 4.93 511 2.81 2.95 26.40 28.06 1.76 1.73
Third conc. 547 581 2.99 3.07 28.85 31.54 1.83 1.90
Fourth conc. 589 a.11 311 3.15 31.42 33.80 1.89 1.94
L8D at 5% 0.24 0.18 0.17 0.14 0.54 0.44 N.S. N.8.
Tnteraction between substance and concentration
NAA Oppm 4.42 4.70 2.40 2.59 20.86 22.78 1.84 1.81
50 ppm 4.79 5.04 277 2.83 24.08 26.17 1.73 1.78
100 ppm 523 5.60 2.88 2.95 27.14 28.29 1.82 1.92
150 ppm 5.84 6.05 3.08 3.03 30.17 31.58 1.90 2.00
GA 0 ppm 4.42 4.770 240 2.59 20.86 22.78 1.84 1.81
50 ppm 4.95 5.05 2.88 3.01 25.07 27.22 1.72 1.68
100 ppm 545 582 2,98 3.02 28.65 31.17 1.83 1.93
150 ppm 575 a.10 3.05 3.07 30.58 32.48 1.88 1.99
Cytophex 0 ppm 4.42 4.770 240 2.59 20.86 22.78 1.84 1.81
25 ppm 505 524 2.77 3.02 30.05 30.80 1.82 1.73
50 ppm 573 6.04 310 3.25 30.77 35.20 1.85 1.86
75 ppm 6.09 6.18 321 3.35 33.50 37.34 1.90 1.84
LsDat 5% 042 032 0.30 0.25 0.93 0.77 N.S. N.S.

Table 5:  Effect of spraying NAA, GA; and Cytophex on fiuit dimensions (cm), size {cm®) and fruit length/diameter ratio of Zaghloul date palm cultivar
during 2005 and 2006 seasons

Fruit length (cm) Fruit diameter (crm) Fruit size (cm?) Ratio of fruit length/diameter
Factor 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season
Substance
NAA 522 5.54 2.74 2.88 28.54 30.23 1.90 1.92
GA 527 5.54 2.82 2.86 29.28 30.87 1.86 1.93
Cytophex 5.56 574 2.86 2.94 2049 31.06 1.93 1.94
LS5D at 5% 0.14 0.12 N.S. N.S. N.S. N.S. N.S. N.S.
Concentration {conc.)
First conc. (control) 4.23 4.53 242 2.50 23.32 24.59 1.75 1.81
Second conc. 547 5.68 2.8 2.95 28.49 30.33 1.93 1.92
Third conc. 5.67 6.09 2.97 3.03 31.22 33.07 1.91 201
Fourth conc. 6.03 6.13 3.00 3.00 33.39 34.89 2.01 1.98
18D at 5% 0.16 0.14 0.17 0.16 1.18 1.07 N.S. M.8.
Tnteraction between substance and concentration
NAA Oppm 4.23 4.53 242 2.50 23.32 24.59 1.75 1.81
50 ppm 5.15 542 2.66 2.94 27.54 29.85 1.94 1.84
100 ppm 5.50 6.09 2.93 3.00 30.86 3240 1.88 2.03
150 ppm 5.99 6.12 2.95 3.07 32.44 34.07 2.03 1.99
GA; Oppm 4.23 4.53 242 2.50 23.32 24.59 1.75 1.81
50 ppm 5.36 5.56 2.88 2.94 28.91 30.55 1.86 1.89
100 ppm 547 6.01 2.95 2.98 31.81 3331 1.85 2.02
150 ppm 6.02 6.06 3.02 3.02 33.08 35.05 1.99 201
Cytophex 0 ppm 4.23 4.53 242 2.50 23.32 24.59 1.75 1.81
25 ppm 5.90 6.07 2.97 2.97 29.03 30.59 1.99 2.04
50 ppm 6.03 6.16 3.03 3.12 30.99 335 1.99 1.97
75 ppm 6.08 6.22 3.04 318 34.64 35,55 2.00 1.95
LsDat 5% 029 0.25 0.30 0.29 2.05 1.86 N.S. N.S.
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gave the highest Zaghloul fruit weight (35.27 and 36.24 g)
and flesh weight (33.08 and 34.02 g) comparing with other
mteractions n the first and second seasons, respectively.
The same mteraction (75 ppm with Cytophex) produced
the lowest percentage of seed/fruit weight (6.21 and
6.12%) comparing with other interactions in the first and
second seasons, respectively. Zaghloul seed weight did
not affected significantly by these interactions m both
seasons. Whatever, spraying 50 ppm Cytophex produced
the lowest Zaghloul seed weight comparing with other
mnteractions used in both seasons.

Fruit Dimensions and Size: Table 4 demonstrate that
Samany fruit length (1), Diameter (D) and size had
significantly affected by substances, concentrations
and the interactions between them m both seasons,
except, fruit diameter in the first season which was not
significantly affected by substances only. On the other
hand, fruit length/diameter (L/D) ratio was sumnilar
statistically by the above factors or their combimations in
both seasons. The highest fruit dimensions (5.32 and
5.54 ¢m L and 2.87 and 3.05 cm D) and size (28.79 and
31.53 com”) were recorded by spraving Cytophex
comparing with other substances used in the first and
second seasons, respectively. Moreover, using the high
concentration of spraying had increased Samany fruit
dimensions, size and L/D ratio comparing with other of
lower concentrations in both seasons.

Regarding to the interaction between substances and
their concentrations, spraying 75 ppm of Cytophex
produced the highest fruit length (6.09 and 6.18 cm),
diameter (3.21 and 3.35 cm) and size (33.50 and 37.34 cm”)
comparing with other interactions used in the first and
second seasons, respectively. Whereas, the highest fruit
L/D ratio had resulted by 75 ppm of Cytophex in the first
season and 150 ppm of NAA m the second season
comparing with other interactions.

The results of Zaghloul fruit dimensions and size are
tabulated in Table 5. It was clearly noticed that sprayed
substances had increased msignificantly the studied
characteristics Zaghloul fruits during both seasons,
except, fruit length that differed significantly affecting by
substances used in both seasons. Whatever, spraying
Cytophex had increased fruat length (5.56 and 5.74 cm),
diameter{2.86 and 2.94 cm), size ( 29.49 and 31.06 cm™) and
L/D ratio (1.93 and 1.94) of Zaghloul fruits comparing with
other substances m the first and second seasons,
respectively. On the other way, increasing spraying
concentration had significantly increased, in ascending
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order, Zaghloul dimensions and size in the two seasons,
except, L/D ratio that was not significantly affected during
study.

The and their
concentrations showed significantly effect on Zaghloul

interaction between substances

fruit length, diameter and size in both seasons. Tt was
obviously found a clear trend regarding Zaghloul frut
length, diameter and size that was correlated in ascending
order by increasing spraying concentrations of each of
Cytophex, GA, and NAA during both seasons. Whatever,
spraying 75 ppm of Cytophex produced the highest
Zaghloul fruit length (6.08 and 6.22 cm), diameter
{3.04 and 3.18 cm) and size (34.64 and 35.55 cm”) in the first
and second s2easons, respectively. Meanwhile, Zaghloul
frut L/D ratio was not significantly affected by the
interaction between substances and their concentrations
in the two seasons.

Fruit Firmness and Fruit Moisture, Acidity and TSS
Contents: Samany frut firmness and acidity were not
significantly affected by substance, concentration and the
interaction between them in both seasons (Table 6).
Whereas, Samany fruit content of moisture and TSS had
differed significantly affecting by the mentioned factors
during the two seasons. Whatever, Samany fruit firmness
was ranged within 6.48 to 7.07 kg/cm® as affected by
NAA, GA,, Cytophex and the interactions between them
during study. Also, Samany fruit acidity content was
ranged within 0.019 to 0.029 % affecting by different
factors mentioned before during study.

Spraying NAA on Samany fruits increased frunt
moisture content (71.22 and 70.40 %) comparing with
Cytophex that decreased it to 69.03 and 67.74 % in the first
and second seasons, respectively. Whereas, spraying
(G A, had mtermediate effect in this respect during study.
Regarding substance concentration effect, the highest
concentration reduced fruit moisture content to 66.47 and
66.00 % comparing with control that increased it to 76.60
and 74.59% m the first and second seasons, respectively.

The and their
concentrations referred that highest concentrations of
NAA, GA; or Cytophex produced the lowest percentage
of Samany fruit moisture content in both seasons. In

interaction between substances

addition, the lowest moisture percentage was obtained
by GA, at 150 ppm (65.49 in the 1* and 64.69% in the 2*
seasons) comparing with other interactions used.

In regard to TSS content, the highest Samany
fruit TSS content (29.11 and 30.45 %) was obtained
by spraying Cytophex followed by GA, and NAA
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Table 6: Effect of spraying NAA, GA; and Cytophex on firmness (kg/cm?), moisture (%), Acidity (%) and TSS (%) of Samany firuits during 2005
2006 seasons

and

Fruit firmness (kg/cm?) Fruit moisture (%) Fruit acidity (©) Fruit TSS (%)
Factor 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season
Substance
NAA 6.77 8.75 71.22 7040 0.025 0.025 2713 20.07
GA; 6.86 6.83 69.57 68.68 0.026 0.025 2773 20.26
Cytophex 6.64 6.70 69.03 67.74 0.024 0.022 2911 30.45
LSD at 5% N.S. N.S. 0.44 0.64 N.S. N.S. 0.69 0.58
Concentration (conc.)
First conc. (control) 6.51 6.48 76.60 74.59 0.029 0.027 23.29 25.35
Second conc. 7.02 6.95 69.19 68.45 0.025 0.023 28.28 2871
Third conc. 6.83 7.00 67.48 66.72 0.023 0.024 2947 31.12
Fourth conc. 6.67 6.6l 66.47 66.00 0.023 0.022 30.94 32.20
L8D at 5% N.S. N.8. 0.51 0.74 N.8. N.8. 0.80 0.67
Tnteraction between substance and concentration
NAA 0 ppm 6.51 6.48 76.60 74.59 0.029 0.027 23.29 25.35
50 ppm 7.05 6.91 71.55 70.69 0.026 0.026 2718 28.70
100 ppm 6.94 6.98 68.68 6837 0.025 0.024 2870 30.77
150 ppm 6.58 6.58 68.05 67.95 0.022 0.022 29.37 31.48
GA 0 ppm 6.51 6.48 76.60 74.59 0.029 0.027 23.29 25.35
50 ppm 7.02 7.02 68.66 68,92 0.026 0.025 27.37 28.73
100 ppm 6.96 7.07 67.51 66.51 0.024 0.026 2878 30.59
150 ppm 6.95 6.73 65.49 64.69 0.024 0.023 3149 32.37
Cytophex 0 ppm 6.51 6.48 76.60 74.59 0.029 0.027 23.29 25.35
25 ppm 6.99 6.88 67.37 65.74 0.023 0.019 30.28 31.70
50 ppm 6.59 6.91 66.25 65.29 0.021 0.022 3094 32.00
75 ppm 6.49 6.51 65.88 65.35 0.022 0.021 31.95 32.77
LsDat 3% N.S. N.S. 0.89 1.28 N.S. N.S. 1.39 1.17

Table 7:  Effect of spraying NAA, GA; and Cytophex on firmness (kg/cm®), meisture (%), Acidity (%) and TSS (%6) of Zaghloul fruits during 2005
2006 seasons

and

Fruit firmness (kg/cm?) Fruit moisture (%) Fruit acidity (%) Fruit TSS (%6)
Factor 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season
Substance
NAA 8.39 6.47 70.67 69.22 0.026 0.025 30.56 31.67
GA 6.52 6.53 70.35 68.57 0.026 0.025 30.84 32.02
Cytophex 6.50 6.20 69.47 68.60 0.024 0.023 32.25 33.55
LS5D at 5% N.S. N.S. 0.48 0.61 N.S. N.S. 0.62 0.53
Concentration {conc.)
First conc. (control) .44 8.6l 74.26 72.44 0.027 0.025 28.61 20.55
Second conc. 6.66 6.57 70.21 69.55 0.025 0.025 29.87 30.94
Third conc. 8.65 8.35 68.72 67.53 0.025 0.024 32.60 33.65
Fourth conc. 6.14 6.08 67.46 65.67 0.024 0.023 33.80 35.53
18D at 5% MN.8. N.8. 0.55 0.70 MN.8. N.8. 0.71 0.61
Tnteraction between substance and concentration
NAA 0 ppm .44 8.6l 74.26 72.44 0.027 0.025 28.61 20.55
50 ppm 6418 6.74 70.51 69.29 0.027 0.026 29.59 30.04
100 ppm 8.59 .44 69.48 68.44 0.025 0.024 31.81 3314
150 ppm 6.07 6.10 68.44 66.70 0.025 0.024 32.26 33.95
GA; 0 ppm .44 8.6l 74.26 72.44 0.027 0.025 28.61 20.55
50 ppm 6.70 6.81 70.80 70.03 0.026 0.025 29.62 30.51
100 ppm .70 6.59 68.48 66.48 0.026 0.025 31.40 3248
150 ppm 6.25 6.07 67.87 65.33 0.024 0.024 3373 35.55
Cytophex 0 ppm 6.44 6.61 74.26 72.44 0.027 0.025 28.61 20.55
25 ppm 4.81 6.12 69.33 69.33 0.023 0.023 30.40 32.26
50 ppm 6.66 6.03 68.20 67.66 0.023 0.022 34.59 35.33
75 ppm 411 6.06 66.08 64.99 0.022 0.021 3540 37.08
LsDat 3% N.S. N.S. 0.95 1.33 N.S. N.S. 1.24 1.06
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Table 8: Effect of spraying NAA, GA; and Cytophex on tatal, reducing and non-reducing sugars (%) of Samany fruits during 2005 and 2006 seasons

Sugars (/100 g fiesh weight)
Total Reducing Non-reducing
Factor 2005 season 2006 season 2005 season 2006 season 2005 season 2006 season
Substance
NAA 23.06 24.80 1218 20.87 388 3.93
GA; 23.70 24.86 19.84 21.08 385 378
Cytophex 24.50 26.28 20.91 22.55 3.59 3.73
18D at 5% 0.49 041 041 0.53 N.8. N.8.
Concentration {conc.)
First conc. (control) 20.48 21.44 15.94 16.26 4.54 5.18
Second conc. 2233 24.63 18.59 20.93 374 3.71
Third conc. 25.38 27.13 21.95 23.79 341 334
Fourth conc. 26.82 28.06 23.43 25.02 339 3.03
LSD at 5% 0.56 047 048 0.61 0.52 0.62
Interaction between substance and concentration
NAA 0 ppm 20.48 21.44 15.94 16.26 4.54 518
50 ppm 22.55 24.20 18.65 20.53 390 377
100 ppm 23.92 26.55 20.30 23.00 362 3.55
150 ppm 25.29 26.92 21.84 23.71 345 321
GAs 0 ppm 2048 21.44 15.94 16.26 4.54 518
50 ppm 20.70 23.95 16.93 20.18 377 3.77
100 ppm 2577 26.44 22.25 2341 352 3.03
150 ppm 27.84 27.62 24.25 24.46 3.59 3.16
Cytophex 0 ppm 2048 21.44 15.94 16.26 4.54 518
25 ppm 23.73 25.66 20,18 22.09 355 3.58
50 ppm 26.44 28.40 23.33 24.97 311 343
75 ppm 27.33 29.62 24.19 26.88 314 2.72
LD at 5% 0.98 0.82 0.83 1.06 0.90 1.09

(27.73,29.26 % and 27.13, 29.07 %) i the first and second
seasons, respectively. In addition, using the highest
concentration had increased Samany fruit content of
T3S comparing with other concentrations used during
study, Whereas control (0.0 ppm) gave the lowest TSS
percentage 1in both seasons. From the interactions
between substances and their concentrations, clearly
showed that highest TSS percentage (31.95 % in the 1*
and 32.77 % in the 2* seasons) was recorded when
Samany fruits were sprayed by 75 ppm of Cytophex
comparing with other interactions.

Results about Zaghloul fruit firmness and content of
moisture, acidity and TSS percentage are tabulated in
Table 7. Firmness and acidity content of Zaghloul fruits
did not differ sigmficantly as affected by substances,
concentration and mnteractions between them in both
seasons. Whereas, Zaghloul fruit content of moisture and
T3S percentages had significantly affected by substance,
concentration and the combination between them during
both seasons. It was clearly recorded that spraying
Cytophex in the first season or GA; in the second season
produced the lowest moisture content. Moreover,
spraying the highest concentration had increased

Zaghloul fruit moisture content comparing with other
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concentrations during the study. In addition, the lowest
Zaghloul fruit moisture content was obtained with
Cytophex at 75 ppm comparing with other interactions
during the two seasons of study.

Zaghloul fruit TSS content showed that spraying
Cytophex had increased fruit TSS (32.25% in the 1* and
33.55% in the 2" seasons) followed by GA, and NAA,
respectively. Also, TSS content was increased gradually
from 28.61% to 33.80 % in the 1% and 29.55% to 35.53% in
the 2" seascns by increasing the concentration of
substances. Also, the highest TSS content was obtained
when Cytophex at 75 ppm was used during both seasons.

Total, Reducing and Non-reducing Sugars Contents:
Spraying NAA, GA; Cytophex at different
concentrations interactions between them was

or
and
significantly affected Samany fruit content of total,
reducing and non-reducing sugars, regardless the effect
of studied substances on reducing sugars, in both
seasons (Table 8).

Spraying Cytophex had increased firuit total and
non-reducing  sugars  content  comparing with
spraying GA; and NAA m the first and second

seasons, respectively. Concerning growth regulators
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Table 9: Effect of spraying NAA, GA; and Cytophex on tatal, reducing and non-reducing sugars (%) of Zaghloul fruits during 2005 and 2006 seasons

Sugars (g/100 g fresh weight)

Tatal Reducing Non-reducing
Factor 2005 season 20006 season 2005 season 2006 season 2005 season 2006 season
Substance
NAA 27.16 27.26 23.80 24.12 3.36 3.13
GA; 26.84 28.90 23.58 25.74 327 3ls
Cytophex 27.99 28.89 24.80 25.81 3.19 3.08
18D at 5% 0.54 0.49 0.85 0.84 MN.8. N.8.
Concentration {conc.)
First conc. (control) 23.57 24.78 19.34 20.65 4.23 4.12
Second conc. 25.68 27.25 22.54 24.34 3.13 2.91
Third conc. 28.89 29.67 25.90 26.84 2.99 2.83
Fourth conc. 31.19 31.70 2846 29.06 2.73 2.61
LSD at 5% 0.62 0.56 0.98 0.97 036 0.40
Interaction between substance and concentration
NAA 0 ppm 23.57 24.78 19.34 20.65 4.23 4.12
50 ppm 26.11 26.84 22.65 23.86 346 2.98
100 ppm 28.44 27.61 25.39 24.65 3.05 2.96
150 ppm 30.51 29.81 27.82 27.33 2.69 2.48
GAs Oppm 23.57 24.78 19.34 20.65 4.23 4.12
50 ppm 25.51 2748 22.50 24.56 3.01 292
100 ppm 27.74 30.81 24.68 27.99 3.06 2.82
150 ppm 30.55 32.52 27.98 29.73 2.77 2.79
Cytophex Oppm 23.57 24.78 19.34 20.65 4.23 4.12
25 ppm 2540 2743 2247 24.61 2.93 2.82
50 ppm 30.48 30.59 27.62 27.87 2.85 271
75 ppm 32.51 32.78 2998 30.11 2.73 2.67
18D at 5%  1.08 0.98 1.70 1.69 0.63 0.70

concentrations effects, the highest concentration had
increased total and non-reducing sugars fruit content
comparing with other concentrations used during study.
Meanwhile, the lowest one (control) gave the ghest
Samany firuit content of reducing sugars in both seasons.

The
concentration revealed that highest total sugars was
obtained from spraying GA; at 150 ppm (27.84%) 1n the
first season and Cytophex at 75 ppm (29.62%) in the
second season comparing with other interactions during

mteraction between substance and its

study. Also, the highest non-reducing sugars content of
Samany fruits was 24.19 and 26.88% that resulted from
spraying Cytophex at 75 ppm 1n the first and second
seasons, respectively.

Regarding to Zaghloul fruit sugars content, total,
reducing and non-reducing fruit sugars comntent 1s
tabulated in Table ©. Tt was clearly noticed that total and
non-reducing sugars were significantly affected by
substances, concentration and the interactions between
them in both seasons. Spraying Cytophex raised total
sugars content (27.99%) followed by NAA (27.16%) and
GA, (26.84%) in the first season. While, in the second
season, GA, produced the highest values in thus respect
followed by Cytophex and NAA, respectively. Also,
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spraying NAA in the first season or GA, in the second
season recorded the highest Zaghloul reducing sugars
content comparing with other substances used. Whereas,
spraying Cytophex produced the highest non-reducing
sugars content of Zaghloul fruits during the two seasons
comparing with other substances sprayed.

Total
inereased as concentration of substances mcreased in

and non-reducing sugars content had
both seasons. Meanwhile, reducing sugars content
tended to take the opposite trend in this respect during
study. Concerning the interaction between substance and
concentration, the highest total and non-reducing sugars
content were produced by spraying Cytophex at 75ppm
(32.51,32.78% and 29.78%, 30.11%) comparing with other

interactions n the first and second seasons, respectively.
DISCUSSTION

From the above fruit physical characteristics, it can
be concluded that using cytophex sparing on Samany and
Zaghloul date palm cultivars raised the bunch, fruit and
flesh weights, as well as fruit length, fruit diameter and
fruit size comparing with NAA or GA, treatments in the
two seasons. Regarding substance concentrations,
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the highest concentrations of either NAA or GA, or
cytophex had produced the highest fruit weight, flesh
weight, fruit length, fruit diameter and fruit size. Finally,
spraying Samany and Zaghloul date palm cultivars by
cytophex at 75 ppm produced the highest fruit and flesh
weights; as well as fruit dimensions and size in the two
seasons comparing with other mteractions. The obtained
results are in compatible with [2, 9,10, 12, 13, 16]. Tt may
be due to the efficacy of these substances in reducing the
number of fruits per bunch consequently enhancement of
the fruit weight and quality. These effects might be due to
of other
substances in bunches that affected by thinning [11], or

more accumulation carbohydrates and
it might be due to comrect of endogenous growth
regulators by adding exogenous ones [2]. Also, it seems
that the studied substances tend to

expansion [3].

mncrease  cell

Concerning the fruit chemical contents, it can be
concluded that using cytophex spraying on Samany and
Zaghloul date palm cultivars produced the highest fruit
T3S, Total soluble sugars and reducing sugars contents
comparing with other substances used. Regarding to
substances
of each substances produced the lowest fiuit firmness
and the highest fruit contents of TSS, total soluble
sugars and reducing sugars comparing with the lowest

concentrations, the highest concentration

concentrations m the two seasons. Finally, spraymg
Samany and Zaghloul fruits with cytophex by 75 ppm
produced the highest fruit TSS, total soluble sugars and
reducing sugars contents. The obtamned results are in line
with [1, 2, 7-9, 13-16]. They reported that spraying growth
substances on date palm cultivars increased their fruits
contents of TSS, total and reducing sugars.
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