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ABSTRACT

The present study was carried out during two successive seasons (2011 and 2012) on
"Picual" olive trees (Oleaecuropaea L.), at a private orchard of El-Arish located on El-Arish
Airport Road, North Sinai Governorate, Egypt to study the effect of some growth regulators
(Gibberellic acid (GA3) at 75 ppm, Ethephon at 150 ppm, Naphthalene Acetic Acid (NAA at
50 ppm) and antioxidants (aqueous extract Roselle (Hibiscus sabdariffa), Cumin
(Cuminumcyminum) and Ginger (Zingiberofficinale) on leaf nutrient content, as well as fruit
and oil qualities of picual olive trees. The trees were sprayed with growth regulators three
times, at late February (one month before beginning of the flowering), during full bloom
period and 10 days after fruit set. While, Different antioxidant applications were sprayed
transaction in three stages: the first application was applied after the first contract and prior
to flowering, the second application wasz applied after two weeks from first spraying, and the
third one was applied two weeks before harvest. This study were exposed to proper statistical
analysis of variance for a randomized complete block design RCBD (two factors split plots)
with three replicates and each replicate was represented by two trees.

The results showed that NAA treatment recorded the highest value of N% content, while,
Ethephon treatment had the highest values of P and K. The highest values of N% were found
with H.sabdariffa and C. cyminum extract gave the highest increase in P and K% during both
seasons. GAjzand H. sabdariffa gave the highest values of fruit and oil yields as well as Fruit
physical and chemical properties in both seasons.

Key word: Productivity, picual olive, fruit quality, Gibberellic acid (GA3), Naphthalene
Acetic Acid (NAA).

The objective of this study was to
evaluate the effect of some antioxidants
and growth regulators on leaf nutrient

INTRODUCTION

Olive tree (Oleaeuropaea, L.) is an

evergreen tree belongs to Oleaceae family
has used for high quality edible oil
extraction and pickling and consider is
one of the most important fruit trees in the
Mediterranean Basin, and its economic
role in these countries, is well recognized
in which accounting for almost 98% of the
world crop Cuindo er al, (2004). It is
mostly grown in Spain, Italy, Greece,
Turkey, Syria, Morocco and U.S.A
(Griggs et al., 1975).

content, fruit set, yield and fruit quality as
well as oil quality of 'Picual' olive trees.
Consequently, this investigation was
initiated to find the  possibility of
reducing harvesting costs of olive fruits
through the use of some fruit abscission
chemical agents i.e NAA and to determine
the most effective agents, the most
appropriate concentration and more safety
agent like Roselle (Hibiscus sabdariffa),
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Cumin (Cuminumcyminum) and Ginger
(Zingiberofficinale)

MATERIALS AND METHODS

The present study was carried out
during two successive seasons 2011 and
2012  on  "Picual" olive trees
(Oleaeuropaea L.), at a private orchard of
El-Arish located on El-Arish Airport
Road, North Sinai Governorate, Egypt. 96
olive trees were about 21 years old,
spaced at 5 x 6 m, cultivated in sandy soil
under drip irrigation system, similar in
growth vigor and received with common
agricultural practices in both seasons.

The work was conducted to study the
effect of some growth regulators and
antioxidants on leaf nutrient content, fruit
set, fruit and oil yield, as well as fruit and
oil qualities of olive trees. Soil physical
and chemical analysis were analyzed at
soil and water laboratory, Faculty of
Environmental Agricultural Sciences at
El-Arish, Suez Canal University, Egypt
according to Piper (1947) (Table 1).

1. Growth regulators treatments:

The trees were sprayed three times, at
late February (one month before
beginning of the flowering), during full
bloom period and 10 days after fruit set
with 4 treatments:

1.Control (spraying with water only).
2.Gibberellic acid (GA3) at 75 ppm.
3.Ethephon at 150 ppm.

4 Naphthalene Acetic Acid (NAA) at 50
ppm. All trees were sprayed until the run
off point with Triton B at 0.1% as a
wetting agent.

Antioxidant applications

The experiment include 3 natural
antioxidant sources i.e. aqueous extract

Roselle (Hibiscus sabdariffa), Cumin
(Cuminumcyminum) and Ginger
(Zingiberofficinale) and control were
applied using water.

The plants used were washed
thoroughly, sun dried and ground into
powder. Stock solutions of tested plants
were done using fifty grams (50g) of the
plant and soaked in double distilled water
(500 mL) and refluxed for 5 h. The
aqueous solution was filtered and
concentrated to 100 ml.

Different antioxidant applications were
sprayed transaction in three stages:

The first application was applied after the
first contract  and prior  to flowering, the
second application was applied after two
weeks from first spraying, and the third one
was applied two weeks before harvest.

2. Study measurements:
Leaf nutrient contents

During late September of both
seasons, mature leaves were taken from
the third leaf of labeled fruit shoot base
from current season, Thereafter, in each
leaf sample the mineral content was
determined as follows:

Nitrogen content (%) was determined
using the micro kjeldahl method as
described by Pregl, (1945).

Phosphorus content (%)  was
determined colorimetrically wusing the
Spectrophotometer (Model 1600 Jenway
Co.) according to Jackson (1958).

Potassium content (%) was determined
using the flame photometer according to
Brown and Lilliland (1946).

Fruit-Set percentage:

Twenty shoots (one - years - old) on
each tree were labeled for counting the
initial number of flowers at full bloom.



Table (1): Soil and irrigation water analyses of the investigated orchard at El-Arish region in North Sinai Governorate.

Mechanical analysis

Soil Chemical analysis
depth . P ] B E.C pH
Cations (meq.l") Anions (meq.I"")
Sand Silt Cla Seil Bulk Me™ Na* K CO- HCO~ cr SO~
(%) (%) 'y texture  density - g a 3 3 4
o 3 Ca -1
(%) (g.cm™) (dS.m™)
at 0-45 93.39 4.10 Sandy 1.55 2.50 2.20 2.22 0.08 - 1.30 3.01 8.03 0.5 8.4
cm 2.51
Chemical analysis of artesian well water 12.00 16.00 31.50 0.50 - 6.10 40.20 10.91 6.00 7.6

used for irrigation.

Soil analyses were according to Piper (1947).
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Number of fruitlets and fruits were
recorded at monthly intervals up to
harvest.

A- Fruit -set of Picual olive trees was
counted and recorded after 15 days full
bloom date in the both seasons. Numbers
of fruits were recorded on each of the
selected shoots according to Ferguson et
al., (1994) as follows:

No.of developing fruitlets _
Total initial No.of flowersat full bloom '

Fruit set (%) =

Fruit yield:

Mature fruits from all the tested olive
trees under study were collected on Sth
November in 2011 season and on 29th
October in 2012 season at the normal time
and ripening stage as soon as the 75 % of
olive fruits reached the violet skin color
(the suitable stage for olive extraction).
Fruits of each tree were weighed (kg) per
tree. Adequate number of fruits taken at
random and transferred to the laboratory
for fruit quality measurements.

Oil yield:

The olive oil was extracted by pressing
olive fruits using the pressure system to
estimate oil yield (kg. tree™) according to
(A.O0.A.C., 1990).

Fruits and oils quality Physical properties:

The fruit weight (g) was determined by
weighing the sample of each studied tree.
Fruit volume (ml) was determined from
the volume of water displaced
method.The fruit length (L), diameter (W)
and flesh thickness (cm) were measured
by using vernier caliper and the average
was calculated. The fruit shape indexes
(L/W) was recorded. The average weight
of Flesh and stone per olive fruits (g) were
determined for all fruits samples and
flesh: stone ratio was also calculated.

Chemical properties:

The moisture content (%) was
determined in 10 grams of fruits. A

sample was dried at 60°C in an electric
oven until constant weight was attained.
The average dry weight was determined
and the percent of moisture per fruit was
calculated according to (A.O.A.C., 1990).

Oil content (%) was determined by
extraction the oil from the dried flesh
samples using the Soxhlet fat extraction
apparatus and using petroleum ether (60-
80°C) boiling point as a solvent for about
16 continuous hours and the percentage of
oil on dry weight was calculated
(A.0.A.C., 1990).

The acid value (%) was determined
according to the methods of A.O.A.C.
(1990).

Statistical analysis:

The results in this study were exposed
to proper statistical analysis of variance
for a randomized complete block design
RCBD (two factors split plots) using
MSTATC computer program (Russell,
1986) with three replicates and each
replicate was represented by two trees.

Duncan’s multiple range test was used
for comparison between means. Different
alphabetical letters in the column are
significantly differed at (0.05) level of
significance (Duncan, 1955).

The same trees were used throughout
both experimental seasons.

RESULTS AND DISCUSSION

Leaf nitrogen, phosphorus and potassium
content (%):

Concerning the specific effect of
growth regulators, table (2) shows that
N% generally ranged from (2.0 to 2.50 %)
in the first seasons and from (2.17 &
2.88%) in the second season. The highest
values (2.50 & 2.88%) were found with
NAA  treatment, while, Ethephon
treatment had the highest values of P and
K (0.19 and 0.21 %) and (1.58 and 2.14%))
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in 2011 and 2012 seasons respectively. On
the contrary, the least N% content (2.0 &
2.17%) came from trees treated by
GAjand untreated trees (control) gave the
least P and K% (0.15 and 0.16 %) and
(1.22 and 1.45%) in both seasons,
respectively.

Regarding, the specific effect of
antioxidant applications, Table (2) shows
that, the highest values of N% were found
with H.sabdariffa (2.48 and 2.40 %) but
C. cyminum extract gave the highest
increase (0.19 and 0.28 %) and (1.51and
1.99%) in P and K% during 2011 and
2012 seasons respectively.

While, the lowest ones were came from
untreated trees (control). Regarding, the
interaction  effect between  growth
regulators and antioxidant applications,
Table (2) shows thatthe interaction effect
between control group and Z. officinale
extract, proved to be the most effective in
increasing leaf N% (3.28 and 2.59 %) and
Ethephon with spraying C. cyminum
extract, gave the highest values of P%
content (0.19 and 0.27 %), but control
group with C. cyminum extract, gave the
highest values of K% (1.71 and 2.55 %)
in both seasons.While, the interaction
effect between control group and sprayed
with NAA gave the least values (1.67 and
2.00 %).

Control group with GAj3 and Ethephon
with C. cyminumtreatments recorded the
least P and K% contents (0.12 and 0.11
%) and(1.11 and 1.50 %) during all
seasons, respectively. These results go in
line with those reported by Fayed (2010)
on Thompson Seedless grapevine who
showed that leaf N, P and K% contents
were affected by different antioxidant
treatments.

Also Wahdanet al., (2011) found that
the nitrogen and potassium content in
mango cv. "Succary Abiad", leaves

increased within NAA and GAj; higher
than control.

2. Initial fruit set:

With regard to the specific effect of
growth regulators application, data in
Table (3) shows that the highest values of
initial fruit set were obtained when trees
were applied with GAsat 75 ppmin the
both seasons (30.91 and 34.24 %). While,
meanwhile, treated trees with Ethephon
gave the least ones for initial fruit set (%)
(21.57 and 21.74) in the both seasons.

The present result is in agreement with
that obtained by Daood (2002) who
cleared that spraying Picual olive trees
with 25, 50 or 100 ppm of GA;
significantly increased the Initial fruit set
percentage in comparison with the
control. The results also are in agreement
with those of Abdrabboh (2009) who
cleared that Initial fruit set of Picual olive
trees was increased by spraying the trees
with GA3 at 30 or 60 ppm in comparison
to that of control.

Chaari-Rkhis et al., (2006) reported
that gibberellic acid play an important role
in the induction of flowering process in
olive tree.

Concerning the specific effect of
antioxidant treatments, data presented in
Table (3) show that H. sabdariffa
treatment gave the highest values of
initial fruit set (28.96 and 31.22 %) in the
both seasons. However untreated trees
(control) gave the least ones for initial
fruit set (24.40 and 26.70 %) in the both
seasons. The present result is in agreement
with that obtained by (Omar, 1999 and
Maksoud et al., 2009).

As for the interaction effect between
growth  regulators and antioxidant
treatments, data in Table (3) revealed that



Table (2): Effect of some growth regulators and antioxidant treatments on some leaf nutrients content of 'Picual’ olive trees during 2011 and 2012

seasons.
Ncontent Pcontent Kcontent
(%) (%) (%)
c. H. z _ H. z c H. z.
Control Yminum - c,hdariffa Hfficinale Vean Control - cyminum sabdariffa  officinale Vean Control YMINUmM - apqariffa fficinale Mean
Season I (2011)
Control 320a 231b  2.19ab 328a 2.74 0.16 ab 0.19a 0.14abcd 0.20a 0.17 1.14d 1.71 a 1.48b 1.64 a 1.49
Ethephon 2.25bc 2.19bc 2.16bc 2.23bc 2.20 0.16 ab 0.19a 0.14 be 0.20 a 0.17 1.06 d 1.11d 1.47d 1.08 d 1.18
NAA 1.67c 2.11bc 2.16bc 2.23bc 2.04 0.13d 0.19a 0.13abcd 0.16a 0.15 1.32¢ 1470 1.64 a 142 a 1.46
GA; 1.92 ¢ 2.00 ¢ 2.19bc 2.07ab 2.04 0.12d 0.15abc 0.15abc  0.12 abc 0.13 1.26 a 1.09d 1.11d 1.06 d 1.13
Mean 2.62 2.15 2.17 2.45 0.14 0.18 0.14 0.17 1.19 1.34 1.42 1.30
Season I1 (2012)
Control 248a 227bed 2.38ab 2.59a 243 0.17 de 0.16a  0.19bc 0.20b 0.18 1.78 ¢ 2.55a 2.10b  2.16ab 2.14

Ethephon 2.12bcd 231ab 2.04cd 235D 2.20 0.17 de 027a 0.14abcd 0.20b 0.19 1.58 ef 1.50f  1.60 def 1.37 cde 1.51
NAA 2.00d 2.19bcd 2.19bcd 235D 2.18 0.13abc  020b 0.17bcd  0.21 ab 0.17 1.70cdef 1.61def 1.8lcd 2.11ab 1.80
GA; 221bed 1.89bc 2.38ab 2.16 abc 2.16 0.11e 0.20¢ 0.21d 0.17 de 0.17 2.11 ab 1.50 f 1.60 f 1.57 ef 1.69
Mean 2.20 2.16 2.24 2.36 0.14 0.20 0.17 0.19 1.79 1.79 1.77 1.80

Means followed by the same letter(s) within each column are not significantly different at the 0.05 level, according to Duncan’s multiple range test.
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Table (3): Effect of some growth regulators and antioxidant treatments on fruit set, fruit and oil yields of 'Picual’ olive trees during 2011 and 2012

seasons.
Initial Fruit set Fruit yield Oil yield
(%) (Kg. tree™) (Kg. tree™)
~ . H. . C. . . C. . . Mean
Control . cyminun .o L. Officinall  Mean Control . 1. sabdariffZ. officinalc Mean Control . 1. sabdariffZ. officinalc
sabdariff: cyminum cyminum

Season I (2011)

Control 24.00f 2122g 2623de 2545e 24.22 70251 75.50h 84.56de 8l.12f 77.85 9.76h  1049g 11.75cde 11.25ef 10.81
Ethephon 19491 20.11h 244f 2229fg 21.57 83.67e¢ 8.27bcd 90.25ab 88.90 be 87.71 11.62de 1226bc 12.54ab 12.35b 12.19
NAA 26.17de 30.41bed 31.73ab 29.55cd  29.46 7925g 81.67f 86.00cd 81.12f 82.01 11.01 f 11.34def 1195c¢ 11.27def 11.39
GA; 2794d 31.64abc 33.49a 30.57bc 3091 8555cde 89.14b 9533a  89.14b 89.79 11.88cd 12.38b 1294 a 12.38b 9.30
Mean 24.40 25.84 28.96 24.64 79.86 83.64 89.03 85.07 11.06 11.61 12.29 11.81

Season II (2012)
Control 2537 fg 26.55ef 27.58¢ 26.13efg 26.40 116.33; 12425f 133.5b 120.00h  123.52 16.68g 17.82¢ 19.14ab 17.21fg 17.71
Ethephon 17781 1845h 25.62fg 25.10g 21.73 117.331  3235bc 129.45d 12733e  126.61 1683 g 1898b 18.56bcd 18.26cd 18.15
NAA 3127cd 3458b 34.13b 30.51d 32.62 12133 g 129.00d 140.00a 126.78ef 12927 17.40efg 850bcd 19.68a  18.18d 8.88
GA; 3236 ¢ 32.87bc 37.55a 34.19b 3424 12323 fg 131.35c 14425a 12745e¢ 131.57 17.67ef 1884bc 19.69a 18.28cd 18.62
Mean 32.94 28.11 31.22 28.98 113.30 129.21 136.80 125.39 17.14 18.53 19.26 17.98

Means followed by the same letter(s) within each column are not significantly different at the 0.05 level, according to Duncan’s multiple range test.
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highest values of initial fruit set (33.49
and 37.55 %) in the both seasons.

Meanwhile, the interaction between
Ethephon and control group gave the least
ones for initial fruit set (19.49 and
17.78%) in the both seasons.

3. Fruit and oil yields:

Concerning the specific effect of growth
regulators application, data in Table (3)
shows that the highest values fruit and oil
yields (kg/tree) were obtained when trees
were applied with GAsat 75 ppm(89.79
and 131.57 kg/tree) and (12.47 and 18.87
kg/tree) in the both seasons. While,
untreated trees (control) gave the least
ones (77.86 and 123.52 kg/tree) and
(10.81 and 17.71 kg/tree) in the both
seasons, respectively. This increase in
yield may be attrib uted to the ability of
GA; in reducing fruit drop and
consequently increasing fruit yield / tree
and the effect of GAj3 on cell elongation.

This results are in agreement with that
obtained by Abd El-Naby et al, 2012;
Sadrollah ef al.,, 2010 and Shabaq and
Halala, 2014) working on olive trees,
they reported that GA; greatly increased
fruit oil percentage compared with
control.

Ramezani and Shekafandeh (2009)
who found that spraying olive trees with
GA; at different concentrations 10 days
after fruit set significantly increased yield
of trees. Regarding the specific effect of
antioxidant treatments, data presented in
Table (3) show that H. sabdariffa
treatment gave the highest values of fruit
and oil yields (89.04 and 136.80 kg/tree)
and (12.37 and 19.62 kg/tree) in the both

s€asons.

On the other hand untreated trees
(control) gave the least ones for fruit and
oil yields (79.68 and 119.56 kg/tree) and
(11.07 and 17.14 kg/tree).

As for the interaction effect between
growth  regulators and  antioxidant
treatments, data in Table (3) revealed that
trees treated with the combination
between GAj; and H. sabdariffa gave the
highest values of fruit and oil yields
(95.33 and 144.25 kg/tree) and (12.94 and
19.69 kg/tree) in the both seasons. While,
untreated trees (control) gave the least
ones (70.25 and 116.33 kg/tree) and (9.76
and 16.68 kg/tree) in the both seasons,
respectively. This results are in harmony
with that obtained by Maksoud et al,
(2009) who observed that the antioxidants
treatment appears to be a powerful tool for
improving fruit and oil yields of olive
trees (Chemlali Cv.) planted in calcareous
soil.

Fruit physical and chemical properties:

Fruit length, width and shape index
(L/W)

Table (4) shows that all trees treated
with Ethephon gave a significant increase
in fruit length (3.18 and 3.28 cm),
followed by GA3 (3.04 and 3.21 cm).

While, trees treated with GAj; had the
highest values of fruit width and shape
index (2.29 and 2.39 cm) and (1.62 and
1.65 cm) in 2011 and 2012 seasons
respectively. Moreover, the least fruit
length, width and shape index were given
in untreated trees (2.17 and 2.59 cm),
(1.36 and 1.61 cm) and (1.34 and 1.36
cm) in this respect respectively.The
present results were in general agreement
with those were reported by Taleb, (2014)
showed that Ethephonat 3000 ppm
increased the fruit length of olive fruits.

For the GA; Abdrabboh, (2013)
clearly showed that spraying Manzanillo
olive trees with GA3, 10 days after fruit
set at 50 or 75 ppm significantly increased
fruit length in comparison to those of
control treatment.



Table (4): Effect of some growth regulators and antioxidant treatments on fruit length, width and shape index (L/W) of 'Picual’ olive trees during
2011 and 2012 seasons.

Fruit length Fruit diameter Fruit shape index
(cm) (cm) W)/(L
Control cymi(r:n.uml' sabdariff.. officinal Mean Control °. cyminud. sabdariffZ. officinalc Mean Control . cyminud. sabdariff.. officinal Mean
Season I (2011)
Control 2.07h 229 f 2.15¢g 2.16 g 2.16 1.04 h 1.62de 1.45e¢ 1.34 f 1.36 1.86ab 1.4lcde 1.48cd 1.61bc 1.59
Ethephon 3.02bcd 3.19abc 3.24ab  3.15bc 3.15 1.99cd 2.16bc 234D 2.12 be 2.15 1.52bcd 1.48cd 144cde 1.49cd 1.48
NAA 2.07h 249e¢  29lcde 2.64de 2.52 I.1l1g l46e 2.03 bed 1.78d 1.59 1.99a 1.71b 143 cde 1.48cd 1.65
GA; 2.89cde 3.07bed 3.37a 2.97cd 3.07 1.97cd 2.17bc  2.56a 2.46 ab 2.29 147cd 1.4lcde 121 1.27 de 1.34
Mean 2.51 2.76 291 2.73 1.52 1.85 2.09 1.92 1.71 1.50 1.39 1.46
Season II (2012)
Control 258g 27lefg 287ef 238h 2.63 1.50 f 1.68ef 1.84¢ 135¢g 1.59 1.66ab 1.61bc 1.56 ¢ 1.76 a 1.64
Ethephon 3.24bcd 3.22bcd  331b  32l1cd 3.24 22lcd  2.19cd 2420 2.18cd 2.25 147cd 147cd 143 cde 1.47cd 1.46
NAA 237h  2.67fg 3.17d 2231 2.61 134¢g 1.64ef 2.14d 1.84¢ 1.74 1.77a 1.63abc 1.48cd 1.2le¢ 1.52
GA;3 300e 325bcd 3.45a 3.29bc 3.24 223 ¢ 222¢ 2.83a 2.26¢ 2.38 1.35de 146cd 1.17e¢ 1.46cd 1.36
Mean 2.79 2.67 3.20 2.77 1.82 1.93 2.30 1.90 1.56 1.54 1.41 1.47

Means followed by the same letter(s) within each column are not significantly different at the 0.05 level, according to Duncan’s multiple range test.
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Concerning, the specific effect of
antioxidant applications, data in Table (4)
indicate that sprayed trees with H.
sabdariffa extract induced the highest
values of fruit length and width followed
by C. cyminum, but Z. officinal recorded
the highest values of shape index in both
seasons.

While, untreated trees gave the lowest
during all study seasons. These results are
similar to those obtained by Wang et al.,
(2009) on the yield and quality of
waxberry, cherry and peach cv. Yanhong.

Regarding, the interaction effect
between growth regulators sources and
antioxidant applications, Table (4) reveals
that, the highest values of fruit length,
width and shape index in both seasons
were found with the interaction effect
between GA; with H.sabdariffa extract.

While, the least ones came from
control groups in two seasons.

Fruit weight, volume and flesh
thickness:

Concerning, the specific effect of
growth regulators sources, data in Table
(5) shows that Ethephon provide to be the
most effective treatment on fruit weight,
volume and flesh thickness in both
seasons. On the other hand, untreated
trees (control) gave the least ones.

Similar observations were reported by
Taleb, (2014) showed that Ethephon at
3000 ppm increased the fruit weight of
olive fruits. As for the specific effect of
antioxidant applications, the Table (5)
clears that H. sabdariffa  gave the
significant increase fruit weight, volume
and flesh thickness followed by Z.
officinal in both seasons. While, the
untreated tress gave the least ones in this
respect. This pattern is similar to that
reported by Dina Khalil (2013) who
found that treated Earli Grande peach
treated with H. sabdariffa gave the highest

values of fruit weight as antioxidant
resource.

With regard to the interaction effect
between growth regulators sources and
antioxidant applications, Table (5) reveals
that trees treated with Ethephon and
sprayed with H. sabdariffa extract gave
the highest values of fruit weight, volume
and flesh thickness in both seasons.
While, untreated trees gave the least ones
in fruit weight in 2011 and 2012 seasons.

Flesh weight, Stone weight and Flesh:
stone ratio:

Data in Table (6) shows that Ethephon
proved the highest flesh weight, stone
weight and flesh: stone ratio in both
seasons. On the other hand, GAj treatment
gave the least ones.

This results agreement with Abd El-
Razek et al, (2013) who found that
treated olive trees by GAj; treatment at 50
and 100 ppm concentration significantly
increased flesh weight than the control
groups.The Table (6) clears that the
H.sabdariffa extract gave the highest flesh
weight and Flesh: stone ratio followed by
Z. officinale.

While, the highest values in stone
weight were observed in C. cyminum in
both seasons. In the contrary, the
untreated tress gave the least ones in the
study seasons. This results agreement with
Dina Khalil (2013) who found that the
H.sabdariffa treatment gave the highest
values of flesh thickness in EarliGrande
Peach during the study periods. Regarding
to the interaction effect between growth
regulators  sources and antioxidant
applications, Table (6) reveals that in both
seasons trees treated with Ethephon and
sprayed with H. sabdariffa extract gave
the highest values of flesh weight, stone
weight and flesh: stone in  both
seasons.While, untreated trees gave the least
ones in fruit weight in both study seasons.



Table (5): Effect of some growth regulators and antioxidant treatments on fruit weight, volume and flesh thickness of 'Picual’ olive trees during 2011
and 2012 seasons.

Fruit weight Fruit volume Flesh thickness
(€3] (ml) (cm)
Control :ym(ijl.lum sab(fill.riffa )fﬁcZiilale Mean Control :ym(ijl.lum sab(};ll'riffa « officinale  Mean Control :ymCiI'lum sab(};ll'riffa )fﬁcZi;lale Mean
Season I (2011)
Control 226c 2.76bc  2.44c 3.27abc 2.68 2.83b 300b 3.33ab 3.50 ab 3.16 0.26¢ 0.31b 0.38ab  0.39ab 0.33
Ethephon 3.56abc 3.47abc 4.98a 4.10abc 4.02 2.99b 370ab  4.66a 4.00 ab 3.83 0.38ab  0.38 ab 0.50a 0.41ab 0.41
NAA 298 abc 3.49abc 3.63 abc 3.72 abc 3.45 2.83b 293b  2.33bc 2.10¢ 2.54 0.27¢ 0.38ab 0.36b 0.39ab 0.35
GA; 2.76 abc 2.87abc 4.88ab  4.89 ab 3.85 236bc  2.83b 343 ab 2.83b 2.86 0.31b 0.29b 0.39ab 0.30b 0.32
Mean 2.89 3.14 3.98 3.99 2.75 3.11 3.43 3.10 0.30 0.34 0.40 0.37
Season 11 (2012)

Control  333d 3.78bcd 3.61dc 5.18 bed 3.97 5.50abc 4.50 abc 5.20 abc  5.16 abc 5.07 037c¢ 0.41bc  0.49abc  0.47bc 0.43
Ethephon 3.93bcd 5.18abcd 6.89a S5.8labed  5.45 566ab 586ab 6.50a 5.66 ab 5.92 0.46bc  0.57ab 0.69a  0.50abc 0.55
NAA 470 abcd 6.15ab 4.52abcd 3.64 dc 4.75 436 abc 4.36abc 4.20 abc 290 ¢ 3.95 0.42bc  0.48abc  0.45bc  0.42bc 0.44
GA; 4.62 abcd S5.12 abed 5.77 abed  6.09 abe 5.40 370 bc 433 abc 5.33abc  4.86 abc 4.55 0.5labc  0.43bc  0.46bc  0.43bc 0.45
Mean 4.14 5.05 5.19 5.18 4.80 4.76 5.30 4.64 0.44 0.47 0.52 0.45

Means followed by the same letter(s) within each column are not significantly different at the 0.05 level, according to Duncan’s multiple range test.
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Table (6): Effect of some growth regulators and antioxidant treatments on flesh and stone parameters of 'Picual’ olive fruits during 2011 and 2012

seasons.
Flesh weight Seed weight Flesh /Seed
(8) (€] Ratio
Control cymfl'lum sab(lel.riffa ofﬁéilale Mean Control cymfl'lum sab(griffa ofﬁinale Mean Control cym(ijl.lum sab(griffa ofﬁg;lale Mean
Season I (2011)
Control 1.65¢ 227b  2.62ab 3.1lab 2.41 0.60c 0.92ab  0.74bc 0.79abc 0.76 226d 247cd 354bc  394ab 3.05
Ethephon 1.72bc 3.17ab  3.93a 2.89ab 292 0.76bc  0.79abc 1.01a 0.72bc 0.82 275cd 4.0la 3.89abc 4.0la 3.66
NAA 2310 1.98b 2.80ab 2.56ab 241 0.66bc 0.72bc  0.72bc 0.70bc 0.70 350bc  2.75cd 3.89abc 3.66bc 3.45
GA; 2.02b 2.19b 2.54ab 201D 2.23 0.73bc 0.68bc 0.63¢ 0.69bc 0.68 277cd 322bcd 4.03a 29lcd 3.23
Mean 1.92 2.40 2.97 2.64 0.68 0.77 0.70 0.72 2.82 3.11 3.83 3.63
Season I1 (2012)

Control 2.52c¢ 4.03abc 4.63abc 4.26 abc 3.83 0.72d  0.98abcd  1.09abc  0.91abed 0.92 297g 41lcd 425bcd 4.68 be 4.00
Ethephon 3.10bc 4.14abc 5.73 a 4.82 ab 4.44 0.82bcd  1.04abcd 1.13a 0.80dc 0.94 3.78 def 3.98cde 5.07b 6.03 a 4.71
NAA 3.80abc 5.02ab 3.58abc 2.91bc 3.82  0.90abed 1.12ab  0.93abcd  0.98abed 0.98 422bcd 448bc  3.85de 3.50ef 4.01
GA; 3.64abc 2.85bc 2.80bc 5.09 ab 3.59 1.16a  0.92abcd  0.8lcd  1.00abcd 0.87 3.14f 3.10f  346ef 5.09b 3.69
Mean 3.26 3.26 4.18 4.27 0.60 1.01 0.99 0.92 3.52 3.91 4.15 4.82

Means followed by the same letter(s) within each column are not significantly different at the 0.05 level, according to Duncan’s multiple range test.
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Table (7): Effect of some growth regulators and antioxidant treatments on some physical and chemical properties of 'Picual’ olive fruits during 2011
and 2012 seasons.

Fruit moisture percentage Fruit oil percentage (on fresh weight basis) Acid percentage
. C. Z C.
Control cyminuml' sabdariff.. officinal Mean Control cyminuml' sabdariff officinale Mean Control cyminuml' sabdariff.. officinal Mean
Season I (2011)
Control 68.85 65.6 60.2 61.2: 63. 18.1" 19.99¢ 19.34 ¢ 19.1 19. 0.9 0.95 092: 081t 091
Ethephon 592 66.27 69.65 6791t 65. 18.6. 21.18¢ 19.1  20.89 at 19. 09 080t 0.64 0.86ak 0.82
NAA 58.10  63.11 66.46 69.47: 64. 19.80 21.7 20.30t 21.51 20. 0.95 0.81t 0.76 0.75 0.72
GA; 63.04 68.78 71.1.  68.77 67. 18.1" 21.15¢ 19.21  20.22 bc 19. 0.92 ¢ 0.6 0.68 ¢ 0.65 0.71
Mean 62. 65. 66. 66. 18. 21. 19. 20. 0. 0. 0. 0.
Season I1 (2012)
Control 6298 67.25¢ 7039t 67.32¢ 66.9 16.64 1933 ¢ 17.16 18.85¢ 17.9 098 0.92at 0.89 be 0.84  0.90
Ethephon 6839 72.65a 7098t 65.77¢ 69.4 18.85¢  20.54 18.40d¢  19.87 be 19.1 096a 0.79 d¢ 0.681 0.87c 0.82
NAA 72.56a 71.44 at 77.37 68.38 72.5 16.99 21.84  19.81bc 20.30t 19.7 0.93 at 0.85 0.83 ¢ 0.72¢ 0.83
GA; 67.11cc 72124 78.79 77.52 73.8 1834¢ 19.18 17.99 19.22 18.6  0.90 abc 0.65 0.71¢ 0.70et  0.74
Mean 67.7 70.8 74.5 69.7 17.7 20.2 18.3 19.5 0.9 0.8 0.7 0.7

Means followed by the same letter(s) within each column are not significantly different at the 0.05 level, according to Duncan’s multiple range test.
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Fruit moisture and oil contents:

Regarding the specific effect of growth
regulators, data in Table (7) show that
treated trees with GAj3 had the highest
values of fruit moisture content (67.93 and
73.89 %), while NAA had the highest
values of fruit oil content (20.83 and 20.83
%) in both seasons. On the other hands,
untreated trees (control) gave the least
ones.

These results were in agreement with
those obtained by Saad EI-Din er al,
(2010) and Khalil ez al., (2012).

Concerning, specific effect of antioxidant
applications, the same table shows that, the
highest values of fruit moisture content
were found with H.sabdariffa extract
(66.86 and 74.38 %), butoil content were
found with C. cyminum extract (21.01 and
20.22 %). On the other hands, untreated
trees (control) gave the least ones in this
concern.

Regarding, the interaction effect
between growth regulators and antioxidant
applications,Table  (7)  shows  that
theinteraction effect between GA; and
sprayed with H.sabdariffa extract, gave the
highest values of fruit moisture (71.14 and
78.79 %) content , but NAA and sprayed
with C. cyminum extract, gave the highest
values of oil content (21.72 and 21.84 %)
in both seasons. While, the least ones were
given in control groups, the other treatment
came in between.

Acidity value:

Regarding the specific effect of growth
regulators, data in Table (7) show that
untreated trees had the highest acid value
in both seasons (0.92 and 0.91 %). On the
other hands, trees treated with GA; gave
the least ones (0.72and 0.74 %) in both
seasons. The significant decrease in total
fruit acidity could be attributed to the
promotion occurred in fruit maturity,

whereas the fruit ripened earlier than those
of control trees (Hifnyet al.,2009).

This result agreed with those of
Abdrabboh, (2013) who found that
spraying Manzanillo olive trees 10 days
after fruit set with GA3; and/or NAA either
individually or in combinations at all tested
concentrations resulted a decrease in total
acidity percentage in comparison with
control group. Concerning, specific effect
of antioxidant applications, the same data
in Table (7) shows that, the highest acid
value were found with untreated trees (0.96
and 0.94 %) during all seasons. On the
other hands, trees sprayed with H.
sabdariffa gave the least ones (0.75 and
0.78 %) 1n this concern.

Regarding, The interaction effect
between growth regulators and antioxidant
applications, Table (7) shows that the
control group gave the highest acid value
(0.98 and 0.98 %) in both seasons. While,
the least ones (0.61 and 0.65 %) were
given with the interaction between GA;
and sprayed with C. cyminum extract in
both seasons.
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