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ABSTRACT

INTRODUCTION

Olive “Olea europaea, L.” is one of
the most important fruit crops in Egypt since it
cultivated in a big arca and ranks the fourth
place among the fruit crops acreage where it
attained 135692 feddan . in 2007 with total
production of 507053 tons/ year according to
the latest census of Ministry of Agriculture,
Egypt. The Picual variety is one of the most
important commercial olive varieties which
can be used for pickling, oil extraction or for
the double purposes. Under sandy soil con-
ditions, olive plants gave low yicld especially
in the newly reclaimed areas such as sides of
the desert roads, Sinai and the north western
coast.

As a matter of fact, olive tree is natu-
rally characterized with alternate bearing habit

as it tends to gain a large crop in one year and
a very little crop in the following year (Daood,
2002). Growth regulators substances either
promating i.e. gibberellins (Southwick et al.,
1995), auxins,(Eris and Barut, 1993) cyto-
kinins or inhibiting (retarding) ones i.e. paclo-
butrazol (Daood, 2002), Alar and CCC were
usually used to regulate flowering and
cropping of such trees and consequently
advance or delay fruit maturation and or
ripening. Therefore, the present study was
conducted to study the effect of foliar appli-
cation of GA; and NAA either aione or in
combinations on the performance of Picual
olive cultivar especially fruit drop, yield and
fruit quality.
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MATERIALS AND METHODS

The present study was conducted at a
private farm at Berkash, Giza Governorate on
the side of Alexandria desert road 30 km from
Cairo during the two successive seasons of
2007 and 2008 on Picual olive trees of 10-
years old grown in sandy soil were chosen to
study the effect of some growth regulators on
fruit drop, yield and fruit quality. Chosen trees
for the experiment were of normal growth and
uniform as far as possible in their growth
vigor. Planting distance was 6x5 m a part and
trees received the regu:lar fertilization and pest
control programs as adopted in the farm. Drip
irrigation system was applied. The treatments
were applied, 10 days after fruit set as foliar
application on the trees as follows:

1. Control treatment (the trees were sprayed
with tap water).

2. GA;at 30 ppm

3. GA;at 60 ppm

4. GA;at 30 ppm + NAA at 90 ppm.
5. GA;at 30 ppm + NAA at 135 ppm.
6. GAsat 0.0 ppm + NAA at 135 ppm.

Each treatment was replicated five
times with one tree per replicate and ten liters
of applied solution were sprayed on each tree
using a compression sprayer. A complete ran-
domized block design was adopted in this
experiment.

The measurements:
Fruit drop percentage:

Four main branches were tagged
and the number of fruits per 1 m length of
fruiting shoots was recorded 10 days after
fruit set and at harvest date. Consequently,
the fruit drop % was recorded according to
the following equation:

Fruit drop percentage =
No.of fruit set - No. of retained fruits at harvest

No. of fruits at fruit set

The yield:

Fruit yield of Picual cultivar was
harvested at color grade full deep purplish in
mid October in the two seasons and yield /ftree
was calculated in kg/tree.

Fruit characteristics:
Physical parameters:

Samples of thirty fruits from each
replicate were chosen to determine 1. Fruit
weight. 2. Fruit length. 3.Fruit diameter . 4.
Fruit size. 5. Pulp fruit %. 6. Fruit shape index
(L/D ratio).

Chemical characteristics:

Fruit samples were taken (2 kg from
each treatment) at the suitable stage of harvest
to determine the following TSS %, Total
acidity % and- Fruit oil content (% dry
weight).

Oil extraction and determination (%
d.wt) was calculated according to A.O.A.C,
(2000).

Statistical analysis.

The obtained data were subjected to
analysis of vartance (ANOVA) according to
Snedecor and Cochran (1968) using Mstat
program. Least significant differences (L.S.D)
were used to compare between means of
treatments according to Waller and Duncan
(1969) at probability of 5%. Means in each
row followed by the same letter(s) are not
significantly different.

RESULTS AND DISCUSSION

1. Tree fruiting
1.1. Fruit drop%

Figs.(1 and 2) shows that GA; gene-
rally reduced fruit drop % of Picual olive trees
in the two studied seasons in comparison with
other treatments including control. The results
cleared that fruit drop percentage was reduced
gradually by increasing GA; concentration
and attained the lowest value when GA;
reached 60 ppm. The obtained results are in

agreement with the findings of Gur et al
(1993) on Rhodes and Early Grand peach and
also with that of Southwick ef al., (1995) on
apricot who reported that GA; spray reduced
fruit drop %. The results also are in agreement
with that obtained by Daood (2002) who
cleared that spraying GA; at 25 or 100 ppm,
10 days after fruit set on Picual olive trees
significantly increased the retained fruit
percentage and reduced the total fruit drop

x100
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percentage in comparison with the control. Ou
et al., (2006) found that spraying GA; on
plum significantly enhanced the retained fruit
percentage and reduced drop percentage.
Figs.(1 and 2) indicates that spraying NAA at
135 pm, 10 days after fruit set significantly
increased drop percentage of Picual olive trees
in comparison with other treatments and
control where it recorded the maximum value
of drop percentage. These results are in agree-
ment with that of Eris and Barut (1993) on
Gemlik olive cultivar and Daood (2002) on
Picual olive trees who reported that NAA
treatments at 100 and 150 ppm greatly increa-
sed fruit drop percentage. These results are
acceptable since NAA is used in fruit thinning
in many fruit species especially olive trees in
the “On” year season to regulate annual
bearing of trees and improving fruit quality
(Daood 2002). The results in Figs.(l and 2)
indicated also that adding GA; at 30 ppm to

NAA at 90 ppm or 135 ppm decreased drop
percentage of Picual cultivar than NAA alone
in the two seasons. Slight insignificant diffe-
rence was noticed between NAA at 90 ppm or
135 ppm and GA; at 30 ppm. These results
may be acceptable since GA; (according to the
data in Fig. 1) at any given concentration
reduced fruit drop percentage in the two
seasons. These results can be supported by the
finding of El-Shewy (1999) on guava, who
reported that GA; at 75 mg/L and 50 mg/L
NAA reduced fruit shedding either during
June or pre-harvest drop. In general, data in
Figs.(1 and 2) concluded that GA; at 60 ppm
alone reduced fruit drop percentage in compa-
rison with other treatments including control.
On the other hand, NAA at any tested concen-
tration either alone or in combination with
GA,;, increased drop percentage in the two
seasons in comparison with other treatments
including control.

( Season 2007 )
Treatment GA® + NAA (ppm)
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Fig. (1): Effect of GA;and NAA on fruit drop % and yield (kg/tree )of Picual
olive trees (2007 season).
A\ -




310 Ho.

Annals Of Agric. Sci., Moshtohor, Vol. 47(2), 2009

i Season 2008 )
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Fig.(2): Effect of GA; and NAA on fruit drop % and yield (kg/tree )of Picual olive trees

(2008 season).

1.2. Yield (kg/tree)

Figs. (1 and 2) indicates that spraying
Picual olive trees with GA; at any tested
concentration increased trec yield where it
attained maximum value when GA; concen-
tration reached 60 ppm in comparison with
other tested treatments and control. These
results are in agreement with that obtained by
Daood (2002) who cleared that spraying
Picual olive trees with GA; at 25 or 100 ppm
10 days after fruit set significantly increased
yield of trees. In addition, 40 up tol110 GA;
ppm significantly reduced fiuit drop and
increased fruit yield/free. Our results in Figs.
(1 and 2) indicated that foliar spray of Picual
olive trees with NAA alone at 135 ppm
insignificantly decreased tree yield (kg/tree) in
the two tested seasons in comparison with
control. These results may be acceptable with
regard to the thinning effect of NAA espe-
cially at high concentration. These results are
in harmony with that obtained by Barranco
and Krueger (1990) on Manzanillo olive trees
as they reported that spraying trees with NAA
decreased tree yield. Data also clear that
spraying Picual olive trees with a combination
of GA; at 30 ppm and NAA at 90 or 135 ppm
caused insignificant increase in fruit yield/tree
in comparison with NAA alone or that of
control treatment. The results indicated that
slight insignificantly increase in fruit yield/tree
was recorded by using combinations of NAA
at 90 ppm and GA; at 30 ppm in comparison

with that of NAA at 135 ppm combined with
30 ppm of GA; These results are in a harmony
with those of El-Shewy (1999) who reported
that spraying guava trees with combination of
NAA and GA; led to an increase in fruit yield/
tree in comparison with control.

2. Fruit quality.

2.1. Fruit physical properties.

2.1.1. Fruit weight, volume, length and

diameter.

Figs. (3 and 4) clearly shows that spraying
Picual olive trees 10 days after fruit setting
with GA; at any tested concentration
significantly increased fruit weight, volume,
length and diameter than that of control
treatment. The results also cleared that GA;
at the two tested concentrations gave
insignificant decrease in fruit shape index
(lengtl/ diameter ratio) and produced nearly
round fruit due to higher growth rate of
diameter than that of the control treatment,
These results are in agreement with that of
Daood, (2002) who reported that spraying
Picual olive trees with 50 and 100 ppm
increased the physical fruit parameters than
control. The results in Figs.(3 and 4) also
cleared that spraying Picual olive trees 10
days after fruit setting with NAA either
individually or in combination with GA;
increased fruit weight, volume, length and
diameter than control treatment. These
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results are in agreement with that obtained
by Wang et al (1997) on Apricot who

volume and length but fruit shape index
(length /diameter ratio) slightly changed

cleared that NAA increased fruit diameter,

with NAA treatments.
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Fig.(3): Effect of GA; and NAA on some fruit physical characteristics of Picual olive

trees(2007 season).
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Fig.(4): Effect of GA; and NAA on some fruit physical characteristics of Picual olive trees

(2008 season).

2.1.2. Pulp %

Data of Fig (5 and 6) cleared that
spraying Picual olive trees 10 days after fruit
setting with GA; at any given concentration
slightly increased fruit pulp % in comparison
with control. These results are in agreement

with that of Daood, (2002) who reported that
spraying Picual olive trees 10 days after fruit
setting with GA; increased pulp % in com-
parison with control. The increase in fruit
pulp% with GA; may be due to the role of
gibberellic acid in  stimulating  cell
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enlargement of pulp tissues much more than
the seed (Daood, 2002). On the other hand,
data of Fig (5 and 6) indicated that using NAA
alone at 135 ppm led to a big reduction in pulp
% in comparison with control. This result is in
agreement with that obtained by Navarro ef al.
(1990) on olive who cleared that NAA dec-
reased pulp % compared with control. Com-
bination between NAA at 90 or 135 ppm and
GA; significantly improved pulp % in com-
parison with spraying NAA alone. This
improving in fruit pulp % may be as men-
tioned above due to the role of gibberellic acid
in stimulating cell enlargement of pulp tissues
much more than the seed.

2.2. Fruit chemical properties.
2.2.1. TSS %.

+Data in Figs. (7 and 8) showed that
TSS percentage of Picual olive cultivar
significantly increased in the two seasons in
comparison with control treatment, where they
attained maximum level when the trees were
sprayed with 60 ppm of GA; Regarding
NAA, data in Figs. (7 and 8) also cleared that
using NAA at 135 ppm led to a significant
increase in TSS compared with other treat-
ments including control. The data also indi-
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increase in TSS in comparison with control
while insignificant difference was noticed
between these treatments and GA;. These
results are in agreement with that of
Brahmachari er al. (1996) who reported that
TSS as well as TSS/ Acid ratio of Guava fruits
were increased by spraying the trees with
some growth retardants.

2.2.2. TSS/Acid ratio

Data in Figs. (7 and 8) showed that
TSS/ acid ratio significantly increased in the
two seasons in comparison with control
treatment, where they attained maximum level
when the trees were sprayed with 60 ppm of
GA;. Regarding NAA, data in Figs. (7 and 8)
also cleared that using NAA at 135 ppm led to
a significant increase TSS/Acid ratio com-
pared with other treatments including control.
The data also indicated that adding GA; at 30
ppm to NAA either at 90 or 135 ppmledtoa
significant increase in TSS/Acid ratio in
companson with control while insignificant
difference was noticed between these treat-
ments and GA;. These results are in agree-
ment with that of Brahmachari et al. (1996)
who reported that TSS/ Acid ratio of Guava
fruits were increased by spraying the trees

cated that adding GA; at 30 ppm to NAA  with some growth retardants.
either at 90 or 135 ppm led to a significant
Season 2007
Treatment GA® + NAA {(ppm)
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Fig. (5): Effect of GA; and NAA on pulp % of Picual olive trees(2007 season).
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Season 2008
Treatment GA®* + Naa {ppm]
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Fig. (6): Effect of GA, and NAA on pulp” of Picual olive trees (2008 snasnn]

2.2.3. Oil content (%o of d.wt).

The results in Figs. (7 and 8) also
showed that oil content of Picual olive treas
increased by spraying the trees with GA..
Higher concentration of GA; (60ppm) increa-
sed fruit oil content more than did 30 ppm
GA;in both seasons. The results are in agree-
ment with that obtained by Lazovic er al
(1998) on Manzanillo olive trees and with that
of Daood (2002) on Picual olive trees, who

reported that GA; greatly increased fruit oil
percentage compared with control. Data
presented in Figs.(7 and 8) also cleared that oil
content of Picual olive treas increased by
spraying the trees with NAA either alone or in
combination with GA; Similar results were
obtained regarding NAA where Enis and Barut
(1993) on Manzanillo olive trees and Daood,
{2002) on Picual olive trees reported that
NAA treatments greatly increased fruit oil %.
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season).
1.2.4. Ttotal acidity % acidity % in comparison with control and

Data in Fig(9 and 10) showed that other treatments. These results are in agree-
spraying Picual olive trees 10 days after fruit ment with that of Brahmachari ef al. (1996)
setting with GA; NAA either individually or who reported that TSS as well as TSS/ Acid
in 2 combination at all tested concentrations ratio of Guava fruits were increased by
led to a decrease in total acidity%. In this spraving the trees with some growth retar-
regard NAA treatment recorded the least total  dants.

Season 2007

Traatment GA? + NAA {ppm)
o e

0.5

0.3

0.2

E0+00 | 30480 30 +135 0.0+135
0.242bc| D208¢C 0.217 ¢ 0.228bc

0.0+ 0.0
l- Total acidity % 0.514a

Fig. (9): Effect of GA; and NAA on total acidity % of Picual olive trees (2007 season).
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Season 2008
Treatment GA® + NAA (ppm}
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Fig. (10): Effect of GA; and NAA on total acidity % of Picual olive trees (2008 season).
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