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ABSTRACT

This research was camed out to study the effect of the application of some plant
growth regulators, i.e.GA3z at (100, 150, 200 ppm), NAA at (25, 50, 75 ppm ) and CPPU at
(10, 15, 20 ppm } at full bioom, a month before and one and two months after full bicom, on
the qualitative and quantitative characteristics of olive Manzaniilo cv. during 2007 and 2008
seasons. Results revealed that, in both experimental seasons, CPPU significantiv increased
no. of flowers per infiorescence than those of GA; and NAA. Fruit set and vieid enhanced by
GA; and CPPU and reduced by NAA in two seasons. All both growth regulators increased
fruit and fiesh weight, fruit voiume and leaf N and P and decreased leaf K Data showed ihal
GAy treatments increased ihe fruil dimension, fruit percentage and decreased moisiure
content .Seed weight and oil percentage were not affected significantly with the GA;
treatments, while, NAA spraying significantly increased the seed weight, fruit width and oil
percentage. On the other hand, NAA not affect fruit length, moisture content and flesh
percentage. Data also revealed that, flesh and oil percentage were increased by CPPU
treatments, however, CPPU not affect seed weight, fruit dimension and moisture content

INTRODUCTION

Olive is considered one of the important fruit crops in Egypt. The total
acreage grown with olive reached about 135692 feddans in 2007 with fotal
production of about 507053 tons fruits (Ministry of Agricuiture Stalics).
Around 30% of this area is grown in newly reclaimed lands. The Spanish
Cv. Manzanilio is the most important commercial variety in the world
(Hartmann and Papaionnou, 1871). Manzanillo is early ripening cultivar, it
is considered the best dual purpose olive cuitivar in the world. One of the
major problems of olive growers is the bearing behavior of their irees. Many
orchards, although producing an abundance of blossoms fail to set a crop
this condition is not believed to be a pollination problem as the olive
varieties grown in Egypt are generally considered to be self- fruitful, and
this species is wind pollinated. A plant growth regulator is an organic
compound either natural or synthetic that modifies or controls one or more
specific physiological processes within a plant. Several trials were carried
out to study the use of different plant growth regulators for the control of
flower and fruit numbers on the olive tree so as to diminish the alternate
bearing (Akilliodlu ef al. 1990).
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Gibberellins, naphthalene acetic acid and other growth regulators are
reported to increase fruit set in apples (Costa and Bagni, 1983),
Androulakis, 1987 and Rugini et a/. 1986 on olives. Studies on the synthetic
cytofex CPPU [(N- (2- Chloro- 1- pyridinyl)- N- phenylurea)] has indicated
that, in many fruit crops, it is one of the main factor affecting fruit growth
and fruit size. CPPU gave promising results in controlling fruit growth and
cropping of grapes (Nickell, 1986), apple (Greene, 1989), and persimmon
(Ital et al. 1995).

GA; intensifies an organ ability to function as a nutrient sink to increase
the synthesis of IAA in plant tissues, and to involve accelerating synthesis
of hydrolytic enzvmes as amylase and other hydrolytic enzymes in
aleurone cell (Addicott and Addicott, 1982).

Moreever, 1- naphthalene acetic acid (NAA) is an old thinning
compound which is based on its hormonal action as a synthetic auxin. NAA
performs best when applied to 7 to 10 mm fruit let diameter (Westwood,
1993).

Thus, the present investigation was designed to study the possibility of
producing high vield and good quality of Manzanillo olive trees by spraying
with gibberellic acid (GA;), naphthalene acetic acid (NAA) and cytofex
(CPPU).

MATERIALS AND METHODS

The present investigation was carried out during two successive
seasons (2007 and 2008) on 17 years old "Manzanillo" olive trees grown in
an orchard located at Alexandria — Cairo desert road (about 30 km from
Alexandria). The experimental soil was analyzed and the data are
presented in Table (1).

All trees in this orchard were annually fertilized with 2 kg\tree ammonium
sulfate (20.5%N) in two equal doses in March and May, 0.5kg\tree
potassium sulphate (48%K,0) in three doses in March, April and May,
1.5kg calcium super phosphate (15.5%P,0;) and 10 kg cattle manure in
January. All trees received the same normal cultural practices commonly
adopted in this orchard.

The selected trees were nearly similar in vigor and free from any
pathogens.

The trees sprayed with different treatments in the two seasons, as follows:-
1- Foliar spray with water only (control).

2- Foliar spray with Gibberellic acid (GA;) at 100 ppm.
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3- Foliar spray with Gibberellic acid (GA;) at 150 ppm.

4- Foliar spray with Gibberellic acid (GA;) at 200 ppm.

5- Foliar spray with naphthalene acetic acid (NAA) at 25 ppm.

6- Foliar spray with naphthalene acetic acid (NAA) at 50 ppm.

7- Foliar spray with naphthalene acetic acid (NAA) at 75 ppm.

8- Foliar spray with Cytofex (CPPU) at 10 ppm.

9- Foliar spray with Cytofex (CPPU) at 15 ppm.

10- Foliar spray with Cytofex (CPPU) at 20 ppm.

Trees were sprayed with the above treatments, four times at full bloom, one

month before and one and two months after full bloom.

Forty trees, as uniform as possible, were selected for the present
study. The treatments were applied and arranged in a randomized
complete block design. Each treatment included four replicates with one
tree for each replicate.

The following parameters were determined in the two successive seasons:-

1- Fruit set: two main branches from the two directions (east and west) on
each tree were chosen and tagged in the first of April of the two
experimental seasons. The number of the flowers was recorded and
then set fruits on the selected branches were counted to caiculate the
percentage of the fruit set.

2- Leaf mineral content: at the beginning of July of the both seasons,
samples of leaves per tree were taken forth or fifth leaf from the base of
branch. Leaf samples were washed with tap water, rinsed with distilled
water and oven dried at 70 °C to constant weight and then ground. The
ground samples were digested with sulphuric acid and hydrogen
peroxide according to Evenhuis and DeWaard (1980). Suitable aliquots
were taken for the determine of N, P and K. Nitrogen and phosphorus
were determined colorimetrically according to Evenhuis (1976) and
Murphy and Riely (1962), respectively. Potassium was determined
against a standard by Flame photometer.

3- Yield and fruit quality: at harvest stage (in October), yield per tree was
estimated and a sample of 50 fruits per experimental tree were taken at
random for quality determination. In each sample physical properties
including fruit pulp and seed weight, fruit volume and dimensions as
well as fruit length and width were determined. in addition, oil content
percentage of fruits was determined according Juan (1990).

The moisture percentage was determined after the fruits flesh was
oven dried to a constant weight at 60 °C. The oil conient of the fruits was
determined by soxhalt fat — extracting apparatus using petroleum ether
(A.O.A.C., 1980).
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Data were statistically analyzed according to Snedecor and
Cochran (1990), and L.S.D. test at 0.05 levels was used for comparison
between treatments.

RESULTS AND DISCUSSION

Effects of growth regulator on flowering, fruit set and yield of Manzanillo
olive trees:

Data in Table (2) showed that, spraying the olive trees with CPPU was
gradually increased the number of flowers per inflorescence compared to
both GA; and NAA treatments which had no effects on the same parameter
and compared to the control trees. These results are in consistent with the
published results by Bist (1990). indeed, percentages of fruit set were also
significantly increased in all the treatments of CPPU and GA; through the
two seasons compared to the control. The high percentage of fruit set was
recorded in the medium and high concentrations for both CPPU and GA;
(15 and 200 ppm). Although. there were difference between both
concentrations on the effects, these differences were not significant. These
results are in complete agreement with those found by Bartolini et al.
(1993) on olive, Guirguis et al. (2003) on pear, Abd El- Megeed et al.
(2007) on apricot and Sanna Ebeed et a/. (2008) on banana plants. The
improvement of the fruit set can be a direct influence by a stimulation of the
parthenocarpic fruit set or can be an indirect effect due to change in the
balance vegetable growth (Decker and Daemen, 2000). On the other hand,
treatment trees with NAA were significantly decreased the percentage of
the fruit set, the number of fruits per tree as well as, yield / kg/ tree
compared to the control. These resuits are in agreement with those
obtained by Akilliolu et al. (1990) on olive, Steven et al. (1993) on pear and
Abd EI- Megeed (2007) on peach trees.

Effects of growth regulators on fruit quality:
1. Physical Fruit Quality:

Regarding the effect of the growth regulators on fruit and flesh weights
of Manzanillo olive trees, the data in Table (3) revealed that, fruit and flesh
weights were significantly increased in all the treatments of growth
regulators compared to the control trees in both seasons. The pronounced
effects regarding this parameter were recorded by the medium and high
concentrations of CPPU (15 and 20 ppm) compared the other treatments
and control. The difference between two concentration groups was not
statistically significant. These results are in coincidence with the published
data of Antognozzi et al. (1993b) and Antognozzi and proietti (1995) on
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olive, Guirguis et al. (2003) on pear and Abd El- Megeed (2007) on apricot,
while treatment of NAA was significantly affected the seed weights, GA;
and CPPU had no effects on the same parameter compared to the control
treatment.

The same results were reported by Antognozzi et al. (1993b) on olive and
Abd EI- Megeed (2007) on peach and Abd El- Megeed et al. (2007) on
apricot.

It is evident from data presented in Table (4) in the two seasons that
different treatments of growth regulators on the fruit size of olive trees were
affected the fruit size. The most pronounced effects were noticed by CPPU
at 20 ppm followed by 15 ppm treatments compared to the controi and
other treatments. These differences between both medium and high treated
concentrations were not statistically significant. The previous results of
Akilliolu et al. (1990), Antognozzi et al. (1993b), Antognozzi and Proietti
(1995) on oiive, Antognozzi et al. (1993a) on kiwi fruit, Rahemi and
Atahosseini (2004) on pomegranate aiid Guirguis et al. (2003) on pear. The
synthetic CPPU acts on the early cell division in the fruit set and also on
subsequent growth. It was postulated that the chemicai directly affect cell
division or it acts through changing natural hormone activity, thus fruit gets
bigger on size because it has enough cells, the building blocks of fruit mass
and also because the cells have been able to attract so much water,
minerals and carbohydrates that enabled the fruit to expand to a large size
(Lowes and Wolley, 1992).

Furthermore, growth regulators often affect fruit size indirectly, usually
by modifying the crop load and thereby altering the supply of metabolites
available to the individual fruit (Stembridge, 1973). Data shown in Table (4)
indicated that the most pronounced increasing in the highest fruit length
was observed in the treatments of 150 and 200 ppm of GA; with slightly
differences in effects between two concentrations. No significant effects
were occurred in neither treatments of NAA nor CPPU. On the other hand,
treatments of 100 and 200 ppm increased the diameter of fruit. in addition,
no effects on the same parameter were recorded in any of treatments of
CPPU compared to the control treatment. These resuits are confirmed by
those of Zilkah et al. (1995) on avocado, Guirguis et al. (2003) on pear and
Abd EI- Megeed (2007) on peach.

As shown in Table (5), the flesh percentage was significantly increased
on the highest concentrations of CPPU and GA; (200 and 20 ppm of GA;
and CPPU, respectively) compared to control trees in both experimental

Vol. 14 (2).2009 353



J. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

season. No effects on the percentage of flesh were appeared in any of
treatments of NAA compared to control treatment. These resuits were in
line with Antognozzi and Proietti (1995) on olive trees.

2. Chemical Fruit Quality:

Data in Table (5) show that moisture content was not affected by treating
the trees by NAA or CPPU, while it was decreased by increasing the
concentration of GA; compared with unspraying trees. Antognozzi and
Proiett (1995) on olive trees got the same results when applied NAA and
CPPU, while the oil percentage was increased on the trees treated by NAA
and CPPU. No effects on the oil percentage were recorded for GA;
treatments. These results were inagreement with those obtained by
Akilliolu et al. (1990) on olive.

Leaf Minera! Content:

Regarding the effect of different growth regulators treatments on leaf
nitrogen, phosphorus and potassium of Manzanillo olive trees, data in
Table (6) revealed that most pronounced increasing of the percentages of
nitrogen and phosphorus in leaf of olive trees was recorded in the
treatments of 200, 100 and 20 ppm of GAs, NAA and CPPU, respectively
compared to control treatment in both seasons. On the other hand, the
percentage or leaf potassium content was reduced in the same previous
ireatments compared to the control. These results are in consistent with
those found by Bist (1990).
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Table (1): Chemical and Mechanical Analysis of the experimental soil before starting the study

Cations (meg/ L) Anions (mq /L)

Ec CaCoO
[(’;‘;t)" pH Sand  Sit  Clay Texure
Ds/m % Ca* Mg" Na' K' HCOy CI SO
Sandy
0-30 230 836 38 1050 350 145 010 1000 113 7.30. 6401 1671 1928 77
Sandy
30-60 272 796 4680 450 5550 17.0 1.20 400 12.0 220 6656 772 2572  Clay
Loam
Sandy
60-90 352 820 4170 600 800 187 130 450 175 1200 6523 1159 2318  Clay
Loam
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Table (2): Effect of some growth regulators on the number of flowers
per inflorescences, fruit set and yield of Manzanillo olives
in 2007 and 2008 seasons:

Treatments No. of flowers/ Fruit set Yield
inflorescences (%) (kg/tree)
2007 2008 2007 2008 2007 2008

Control 10.59 1158 9.16 1215 19.16 21.06

GA; at 100 ppm 10.88 11.83 11.77 1558 20.35 22.06
GAsat 150 ppm 10.81 12.03 1416 18.17 2526 26.19
GA; at 200 ppm 11.04 1236 1513 1844 2580 28.29
NAA at 25 ppm 10.00 11.00 865 1198 18.07 19.81
NAA at 50 ppm 1038 1111 780 1083 1789 17.21
NAA at 75 ppm 1149 1142 6.31 8.93 1548 16.48
CPPU at 10 ppm 1242 1214 1366 1619 2246 2552
CPPU at 15 ppm 1451 1434 1583 1822 2532 28.37
CPPUat 20ppm 1494 1464 16.02 18.67 2584 28.66
L.S.D. (0.05) 0.60 0.62 0.89 0.59 0.97 0.75

Table (3): Effect of some growth regulators on fruit, flesh and seed
weight of Manzanillo olives in 2007 and 2008 seasons:

Treatments Fruit weight Flesh weight Seed weight
(gm) (gm) (gm)

2007 2008 2007 2008 2007 2008

Control 417 4.07 3.31 323 085 0.84

GAz at 100 ppm 4.65 4.61 3.82 378 083 0.83
GA3 at 150 ppm 5.54 5.41 4.70 459 0.83 0.82
GA; at 200 ppm 5.68 6.00 4.86 5.20 0.82 0.80
NAA at 25 ppm 440 506 352 418 0.88 0.88
NAA at 50 ppm 4 .81 5.70 3.88 476 0.93 0.94
NAA at 75 ppm 5.18 6.00 4.20 5.01 0.98 0.99
CPPU at 10 ppm 5.20 5.43 4.36 458 0.84 0.85
CPPU at 15 ppm 6.27 6.09 544 5.24 0.83 0.85
CPPU at 20 ppm 6.36 6.15 5.54 532 0.82 0.83
L.S.D. (0.05) 034 015 034 015 0.06 0.02
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Table (4): Effect of some growth regulators on fruit volume, length
and width of Manzanillo olives in 2007 and 2008 seasons:

Treatments Fruit volume Fruit length Fruit width
(cm3) (cm) (cm)

2007 2008 2007 2008 2007 2008
Control 3.75 3.15 1.99 2.00 1.62 168
GAz at 100 ppm 3.95 433 2.20 2.29 1.86 1.85
GA; at 150 ppm 5.64 5.78 2.39 2.35 202 193
GA; at 200 ppm 6.83 6.87 244 2.48 217 2.09
NAA at 25 ppm 4.59 4.66 2.09 2.05 1.76 1.79
NAA at 50 ppm 6.43 6.24 2.1 2.10 205 211
NAA at 75 ppm 6.89 6.70 2.14 2.19 222 232
CPPU at 10 ppm  5.14 5.31 2.00 2.10 161 1.68
CPPU at 15ppm  7.39 6.80 2.06 2.14 168 1.70
CPPUat 20ppm 7.54 6.90 2.13 2.15 1.69 170
L.S.D. (0.05) 0.48 0.51 0.06 0.11 0.11 0.08

Table (5): Effect of some growth regulators on fruit flesh, moisture
and oil percent of Manzanillo olives in 2007 and 2008

seasons:
Treatments Flesh percent Moisture Oil percent
percent

2007 2008 2007 2008 2007 2008

Control 7951 7926 073 076 21.00 21.76
GA; at 100 ppm 8208 81.86 066 074 20.70 21.62
GA; at 150 ppm 8488 8484 063 070 21.70 21.94
GA; at 200 ppm 8555 8666 061 067 21.52 21.51
NAA at 25 ppm 80.02 8260 073 075 23.64 24.25
NAA at 50 ppm 80.54 8350 072 073 2580 26.12
NAA at 75 ppm 80.97 8350 072 073 28.51 26.51
CPPU at 10 ppm 83.82 8435 074 075 21.12 23.98
CPPU at 15 ppm 86.70 86.04 072 074 2205 26.51
CPPU at 20 ppm 8766 86.50 071 074 2211 26.59
L.S.D. (0.05) 1.01 072 0.03 0.02 0.85 1.44
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Table (6): Effect of some growth regulators on nitrogen, phosphorus
and potassium content (percent on dry weight basis) of

Manzanillo olives in 2007 and 2008 seasons:

Treatments

Control

GA; at 100 ppm
GA; at 150 ppm
GA; at 200 ppm
NAA at 25 ppm
NAA at 50 ppm
NAA at 75 ppm
CPPU at 10 ppm
CPPU at 15 ppm
CPPU at 20 ppm
L.S.D. (0.05)

Nitrogen (%)

2007
1.48
1.65
1.92
2.04
1.52
1.76
1.94
1.63
1.83
2.02
0.05

2008
1.50
1.72
1.89
2.08
1.55
1.73
1.83
1.76
1.90
2.16
0.03

2007
0.45
0.58
0.69
0.71

0.61

0.68
0.70
028
0.67
0.68
0.05

Phosphorus (%)

2008
0.47
0.61

0.70
0.72
0.66
0.75
0.77
0.62
0.72
0.75
0.02

Potassium (%)

2007
0.68
0.61
0.56
0.48
0.63
0.56
0.50
0.67
0.60
0.51
0.04

2008
0.73
0.66
0.61
0.51
0.70
0.63
0.55
0.68
0.61
0.53
0.02
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