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ABSTRACT

INTRODUCTION

Olive tree (Olea europege. L) is a
major agricultural crop in the Mediterramoan
Basin, In Egypt, it is widely distributed and
grown successfully under the prevailing con-
dition. The planted area of olive is stretched to
reach about 125369 feddans in Egypt accor-
ding to the statistics of the Ministry of Agri-
culture 2006.

The newly reclaimed deseit regions
are generally, characterized with sandy soil of
low water holding capacity an . ~F nnten-
tial fertility under such conditions, it is nece-
ssary to use the improved irrigation ferti-
lization method (fertigation). Fertilization with
NPK are the most widely applied nutrients
(Sharaf ef al., 1984, Abbas 1999) Potassium is
essential for the synthesis of amino acids, thus
plants dont grow well in the absence of
potassium (Bob, 2001).
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Application of K. fertilization exerted
a marked effect on olive growth (Sharaf ef al,
1984), Jasrotia ef al. (1997) and Abbas (1999)
and Emtithal ef gl (2002). The foliar applica-
tion of potassium sulphate either combined
with urea or diammonium phosphate increa-
sed fruit set in Leccino olive cultivar (Frega er
al., 1995). Abbas (2005) mentioned that k and
EM increased fruit weight. All soil nutrient
elements improved both initial and final fruit
set (Abbas 2005). Fand (1979) found that P-
soil application was more effective than foliar
application under the condition of sandy soil
while under the condition of both calcareous
and clay Lome soil P-foliar surpassed the P-
soll treatment.
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Abbas, (1999) reported that rising
phosphorous fertilization increased the aver-
age sten length and diameter, nurnber of
shoots and leaves per plant and leaf area of
Manzamllo olive seedling. Also, phosphorous
caused increasing in capturing and converting
the sun’s energy into useful plant compounds
as mentioned by (Bill 2001).

This experiment was conducted du-
ring the two successive seasons of 2004 and
2005 to study the response of two sources of
potassium phosphorous, fertilization and
application methods (soil and foliar applica-
tion either solely or in combination on picual
olive cultivar).

MATERIALS AND METHODS

The present investigation was con-
ducted during two successive, (2004) and
(2005) seasons, on 8-years old Picual olive
tregs. The trecs have been grown in a private
farm at Wady-ELNatroun arca, El- Behira
Governorate. The trecs were planted at 6x6
meters apart. All trees under taken in this
investigation were similar in growth vigour,
healthy, apparently free from diseases and
received the recommended amounts of irriga-
tion water (80 to 100 Litree/day in average
according to environmental conditions) using
drip irrigation system of scwage water.
Sewage water analysis as presented in Table

Physical analysis (b):
Table (1-a): analysis of sewag

e water of Wadd

(1-a) declares that the quality of water is
suitable to olive cultivation according to
Benlloch et al. (1991).

The soil of the experimental orchard
was classified as sandy in texture with a water
table level over two meters deep. Before
experiments had been conducted in 1% season,
mechanical and chemical analysis of orchard
soil from the successive depths of one profile:
(60 cm) was determined according to the
methods described by Piper, (1947) and
Jackson (1967} as shown in Table {(1-a & b).

EL-Natroun area,

—__Anions(mq/L) _

EC (mmhos/Cm) CO,

HCO,

1.6

3.2

Cations (mg /L)

K+

11.3

Micro. elements

ZIn

[




Physiological Studies On Flowering & Fruiting Of Olive Trees

Cations mg / L

Ho. 311

HC;”

0. C.: Organic Carbon.

The annual fertilization program for
this farm was as recommended by the
Ministry of Agriculture are 0.06 Cubic meters
of dairy manure, 410 grams of ammonium
nitrate plus 600 grams of super phosphate
(15.5 % PyOs) and 2 kg potassium sulphate
(48.0 % K;0) per tree /year added through
drip imigation system during January. This
combination of fertilizers was considered as
control in this study.

This experiment was conducted du-
ring the two successive seasons of 2004 and
2005.

According by the different treatments
used in this concern were as Table (3).

The following parameters were deter-
mined in the two successive seasons.

1- Vegetative growth measurement (shoot
length):

Four similar branches well distributed
around the tree canopy were labeled in each
season, fifteen. shoots on each branch were
selected and tagged. Average shoot length
(cm) was calculated on both late April and
October 30".

Table (3): The applied treatments of the experiment conducted on picual olive trees during

Soail appli.

Cm’/tree /year

gm / tree /year

gm /tree

fyear Soil appli.

Foliar
appli.

Foliar appli.

Soil appli.

H;P;0;
85%
sources
P205 cm?®

(NHy2S0,

sources
20.5%N

H,P, 0
85%
sources sources
P,0; cm?® K;0 gm

K;S0,

- n .
48% (Potasin) 30%

sources

410.0 155.0

- 430.0

410.0 155.0

410.0 344.0

688.0 480.0

410.0 516.0

1032.0 720.0

410.0 688.0

1376.0 960.0

410.0

516.0 430.0

410.0

*1 Control. (Normal program).

2- Flowering characteristics:
The following parameters were estimated.
A) Numbers of flowers / inflorescence:
Numbers of flowers were estimated at full
bloom according to treatments.

B) Sex expression:

Sex expression was calculated as a
percentage of perfect flower to total number of
flowers according to the following equation
used by Fouad ef al. (1992) as follows:
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No.of pe:rﬁ:’:ctﬂowersxl 00
TotalNo.of flowers

Sexratiopercentage=

C) Germinability of pollen grains:

Germmation of pollen grains was
evaluated after incubation for 24 hours at 25°C
in Petri dishes vital liquid medium of 10 %
sucrose, 0.01% boric acid and 10 ppm
tetracycline,

The germination percentage was
calculated (Escobar and Martin) {1987). 3-
Yield and fruit characteristics:

A) Fruit set percentage:

Fruit set was recorded after 75% of
petal fall Data were tabulated as fruit sct
percentage of perfect flowers according to the
following equation used by Fouad et al
(1992).

Fruit set % = No. of fruit set

No. of perfect flowers

B) Yield:

Yield (Kg/tree) was recorded at the
harvest date; this was carried out at mature
stage for each trec and the average yield per
treatment was calculated.

4-Fruit characteristics:

20 fruits from each tree were taken at
random to determine the following characters:
fruit length (cm), fruit diameter (cm), fruit
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weight (gm), flesh weight (gm) and the oil
content (%) in dry weight were also deter-
mined according to the A.0.A.C. (1975).

5- Leaf mineral determination:

Representative samples of the 4° and

5" leaves from the base of twigs were
collected from each replicate in midi July. The
samples were thoroughly washed in the tap
water, and oven dried at 70°C to a constant
weight and finally ground for the following
determinations:

A) Total nitrogen. It was determined by
micro  Kjeldahl Gunning method as
described by Pregl (1945).

B) Phosphorus; It is determined calorimet-
rically by ascorbic acid (Murphy and
Riely, 1962),

C) Potassium; It was measured against a
standard using air propane flame Photo-
meter. (Brown and Lilleland, 1946).

Statistical analysis of the data:

All data of the present investigation
were subjected to analysis of variance and
significant differences among means were
determined according to (Snedecor and
Cochran, 1977). In addition; significant diffe-
rences among means were distinguished
according to the Duncans, multiple range test
(Duncan, 1955).

RESULTS AND DISCUSSION

1-Vegetative growth (shoot length):

In this regard, data are presented in
Table (4). show that all the different treat-
ments resulted in a significantly increase in
shoot length of Picual olive trees during the.
two scasons of study,

However, the Ts was more effective
and surpassed statistically the six other treat-
ments during both seasons of study. Data also
show that the T; came in the second class. In
addition, both T; and Ts came in the third
class; meanwhile both T; and T, treatments
appeared to be less effective than above
mentioned ones,

Generally, nutrient ((P and K) treat-
ments significantly increased shoot length as
compared with control trees with Picual olive
trees,

Concerning potassium, the obtained
results agree with the Previous findings of
Sharaf ef al (1984); Jasrotia et al. (1997);
Abbas, (1999) and Emtithal et ol (2002) all
showed that potasstam fertilization signifi-
cantly resulted in improving vegetative para-
meters.
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Table (4): Shoot length in cm. as response to two potassium sources, Phosphorous
fertilization and method application (soil and foliar) of Picual olive trees

during two

successive and 2005 seasons.

Average

16.75

18.00

18.27

19.74

21.60

1078

2-Flowering characteristics:
A) Number of flowers per inflorescence:
Data presented in Table (5) revealed
obviously that all the different fertilization
treatments resulted in a significant increase as
compared with control treatment of picual
olive trees in both seasons of study. In this
respect, the Ts gave the highest number of
flowers/ inflorescence, followed by Ts in both
seasons. Both the T, and T;came in the second
class; meanwhile, the T, came in the third
class. In addition, the T, appeared to be no
effective as the above mentioned ones during
2004 and 2005 seasons.

These results are in the same line with
those of Abbas, (2005) who found that
treatments with nutrient of N, P, K, Mg and
EM improved the flowering density of olive
trees. Sourour (2003) in Picual and Chemlali
olive found that the application of potassium
sulphate caused increase in the number of
flowers per inflorescence.

B) Sex expression percentage:

Regarding the effect of the different
treatments, data are presented in Table (5). It
is quite-evident that all the different treatments
resulted in a significant increment in sex exp-
ression percentage of picual olive trees recei-
ved any of the fertilization treatments as com-
pared with the control during the two seasons
of study. '

Moreover, the Ts had the highest

value of sex expression percentage followed
by the T in both seasons. Both the T, and T
came in the third class; meanwhile the treat-
ments T; and the T, were not effective as
compared with control during the two seasons

20.50

of study. These results are in general agree-
ment with the findings of Abbas (2005) who
found that treatments with N, P, K, Mg, and
EM recorded the highest value of sex exp-
ression percentage.

C) Germination percentage of pollen
grains:
Data presented in Table (5) disclose
that picual olive trees treatments realized a
significant increase in their germination (%) of
pollen grains over the control treatment during
2004 and 2005 seasons as indicated in Table
(5). The obtained data revealéd that the Ts
resulted in the highest values followed by
either the T or the T; during the two seasons
of study. The T, came in the third class, while
the T3 came in the fourth class, meanwhile the
T, appeared to be not effective as compared
with control in both seasons. These results
agree with Okuse, (1994) on apple and Qin
(1996) on orange mean and Abbas, (2005) on
olive trees.

3-Fruit set percentage:

Obtained data in Table (6) showed
that the picual olive trees were positively
responded to the two potassum  sources
(K:SO4 & potasin), phosphorous, method of
application and their combinations as com-
pared with the control treatment during the
two seasons of study. Generally, it could be
noticed that the Ts surpassed all other treat-
ments under study and gave the highest value

of fruit set (%) followed by the T;. In addition,

both the T, and the T came in the third class;
meanwhile, the T; appeared to be less effec-
tive than the above mentioned ones. In addi-
tion, the T; was not effective as compared
with control during the study. These results go
in paralled with those of sex expression.
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Sourour (2003), Abbas (2005) repor-
ted that the effect of potassium and nitrogen
fertilization on production of Chemlali and
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Picual cultivars; was significant increase in
frurt st of treated trees supplied

Table (5): Variation in number of flowers/inflorescences, sex expression (%) and pollen
grain germination (%) as response to two potassium sources, Phosphorous
fertilization and method application (seil &foliar) of picual olive trees during
twe successive 2004 and 2005 seasons.

g Total no of flowers / ~ Sex expression Pollen grains germination
g inflourcences ' (%o) (%)

§ 2004 2005 | Average | 2004 2005 | Average| 2004 2005 | Average
*] [29.60E | 19.02F | 24.31 | 30.67E | 25.96E | 28,32 | 3061F | 28.02F [ 29.32

2 |2940E | 1930E ; 24.35 | 30.60E | 25.80E | 28,20 | 32.30E | 30.05E | 31.18

3 |3050D12140D | 2595 | 31.60D | 27.10D | 29,35 | 34.40D | 32.10D | 33.25

4 |3340C {2685C | 30.13 | 3285C | 29.15C | 31.00 | 36.60C | 33.55C | 35.08

5 [37.20A | 29.70A | 3345 | 36.20A | 39.00A | 37.60 | 41.30A | 36.20A | 38.75

6 |3460B12750B | 31.05 | 34.28B | 34.70B | 34.49 | 39.60B | 34.70B | 37.15

7 [33.70C | 26.75C | 30.23 | 32.85C | 29.28C | 31,06 | 38.48C | 33.90C | 36.19

*}{(Control program)

4- Fruit characteristics and yield:
4.1. Yield (kg/tree):

Generally, the yield as cstimated in
the two seasons of study, Table (6) indicates
that all treatments under investigation signi-
ficantly improved the yield as compared with
control in the two seasons. In this concern, the
Ts , Ts and the T; resulted in the significant
highest yield in the two scasons, followed by
the T4 The T3 came in the third in both sea-
sons, meanwhile, the T, appeared to be less
effective than the above mentioned ones
during 2004 and 2005 seasons.

These results are in general agree-
ment with the findings of Abbas (2005)
indicated that ail soil nutrients with N, P, K|
Mg, and EM increased both of initial and final
fruit set.

Regarding to potassium, the results
are in parallel with the finding of Jasrotia ef
al, (1997) and Emtithal ef al, (2002) they
noted that potassium fertilization improved the
vield of olive trees

4.2. Oil content (%):

Data arc presented in Table (6)
disclosed that picual olic trees realized a
significant increase in their fruit oil content
over the control as they were fertilized with
two sources of potassium, phosphorous, appli-

cation methods- and their combinations treat-
ments. Such increase was significant during
both seasons of study.

The T4, Ts and T; trcatments, respec-
tively resulted in increasing the. fruit oil con-
tent (%). However, the differences, were neg-
ligible during both seasons. In addition, both
T, and T treatments came in the second class;
meanwhile the T, appeared to be less effective
than the above mentioned ones in both sea-
sons.

The obtained resulis are supported by
those previously mentioned by (Abbas 2005).

4.3. Flesh percentage:

The effect of the diffcrent treatments
used on flesh (%) are presented in Table (6). It
is obvious that the highest values were those
oftheT,,,,TsandTﬁ.treatmcnlSGurmgum
seasons of study. On the other hand, the T-
came in the second class; meanwhile, both the
T, and T; appeared to be less effective than
the above mentioned ones in both seasons. In
this concern, Abbas {2005) found that, control
aws o NF (Nil fertile) treatments recorded
the fowest flesh (%) mcanwhile, the highest
flesh (%) in all cultivars under study were
recorded in trees of either EM or phosphorous
and magnesium treatments.
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Table (6): Variation in Yield (kg) /tree and oil content (%) as response to two
potassium sources, Phosphorous fertilization and method application (soil &

foliar) of picual olive trees during two successive2004 and 2005 seasons

g Yield (kg) /tree Oil content (%) Flesh (%)

g 2004 2005 Average 2004 2005 Average 2004 2005 Average

*} ]21.54E |14.26E |17.9 20.03D |20.06D |20.04 |[72.89E |7894E {7591

2 [23.70D [16.50D |20.10 |[21.64C {21.90C 121,77 [76.00C |81.80C |78.90

3 2450C |18.70C [21.60 [2270B (22.10B {2240 |75.00D |B0.23CD !77.90

4 |[2778B {2040B (24.09 ([2390A ([23.89A 2390 [8396A ([86.50A [85.23

5 12940A |22.00A [25.70 {23.83A [2390A [23.87 |8430A [8540A [84.85

6 [2996A [22.10A {2603 [23.75A (2395A [23.85 [83.60A [8590A | 84,75

7 {30.00A {22.00A |26.00 |22.80B |22.60B 122,70 |80.10B |8343B |81.77
*1{control program)
5. Fruit quality: 2005 seasons. In this concern, both the T, and

S. 1. Fruit length and diameter (cm):

Obtained data in Table (7) showed
that all treatments gained a significant increase
in their fruit dimensions (length & diameter)
of picual olive trees over control in both 2004
and 2005 seasons. Moreover, the T and Ts, as
well as the T treatments responded positively
and had the highest values for fruit dimensions
during the two seasons of study. In addition,
the T, and the T, as well as the T; treatments
appeared to be less effective than the above
mentioned ones during the two seasons of
study. In this respect, Abbas (2005) reported
that potassium treatments significantly increa-
sed the elongation of Aggizi, Manzanillo and
Kalamata olive cultivars.

5.2. Fruit weight (gm):

From the data presented in Table (7),
it is clear that all the different fertilization
treatments used resulted in an increase in fruit
weight of picual olive trees over the confrol
treatment during the two scasons of study.

Regarding the effect of both T, and Ts
treatiments obtamed data revealed that the two
treatments gave the highest values in fruit
weight followed by the other treatments, T,
Ty, Ts and T during 2004 and 2003 scasons.

6. Leaf mineral content:
6.1. Leaf nitrogen content:

From the data presented in Table (8)
it is clear from the data obtained that all
treatments under investigation showed a
significant increase in leaftN content as
compared with the control during 2004 and

Ts treatments gave the highest value of leaf-N
content, followed by the T,, T; and the T,
treatments came in the second class; mean-
while, The T, treatment appeared to be less
effective than the above mentioned ones in
both seasons. These results are in harmony
with that reported by Sharaf et al (1984)
Jardao et al. (1993), (1994), Sourour. (2003)

6.2. Leaf phosphorous content:

The data concerning the phosphorous
content of leaf of picual olive trees as
influenced by the differential treatments are
presented in Table (8). It is clear from results
obtained that P or K- fertilization, application
method and their combination treatments
caused a significant increase in leaf' P-content
in picual olive trees during 2004 and 2005
seasons. In this respect, both the Ts and the T;
treatments caused a high value of leaf P-
content as compared with other treatments in
both seasons. Moreover, both the T, and the
T; came in the 3 class; meanwhile, both T;
and the T, appeared to be less cffective than
the above mentioned ones in both seasons.
These results are in conformity with the
findings of Sharaf ef al.,(1984) who stated that
phosphorus foliar sprays increased leaf P, Ca,
Mg and Fe contents in both studied species
(olive and guava). Also, Emtithal et al,
(2002), and Sourour (2003) reported that
increasing potassium level increased leaf
potassium content significantly of Manzanillo
olive trees, Picual and Chemlali olives, respec-
tively.
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Table (7): Variation in fruit set (%), Fruit length, Fruit diameter (cm) and Fruit weight
(gm) as response to potassium sources, Phosphorous fertilization and method
lication of picual olive trees during successive 2004 and 2005 seasons.

‘g fruit set (%) Fruit length (em) Fruit diameter (cm) Fruit weight (gm)
E

g 2004 | 2005 |Average| 2004 | 2005 |Average| 2004 | 2005 |Aversge| 2004 | 2005 |Avernge
*1 |2852E [ 2248E | 25,56 | 2.53C { 268C | 2.61 [ 140C | 143C | 1.41 | 470D | 480D | 4.75
2 [2858E12190E| 2524 { 284A | 287A ] 286 | 176A ) 191A | 1.84 | 592B | 597B | 595

20.13D|2535D| 27.24 (280 B 277B} 279 |170B[ 18IB | 1.76 | 593B | 601A [ 597

4 130.70C;27.60C | 20.15 [280B [277B | 284 | 1.69B | 1.8iB | 1.75 [602A [604A | 6.03
S [3545A12965A | 32.55 { 2854 [ 289A *|*2'87 1.72A 1 190A | 181 | 602A | 603A | 6.02
6 |3220B(28.75B| 3048 | 2.83A [ 287A | 2.85 {175A | 192A | 184 | 592B1597B| 595
7 130.55C[27.75C[ 29.15 [ 280B { 275B | 278 |165B | 182B | 1.74 [593B | S98B | 5.96
*1(control program)

6.3. Leaf potassium content:

It is clear from data in Table (8) that
all six treatments under investigation caused
significantly increased leaf K-content in picual
olive trees during the two seasons of study. In
this respect, The Ty, T5 and The Ts gave the
highest value of K~ content, followed by the
T; treatment;, meanwhile, both the T; and the
T, appeared to be less effective than the above
mentioned ones, respectively in both seasons.
The results were previously confirmed by the
findings of Fand, (1979) on Mission olive

seedlings concluded that the addition of
phosphorous fertilizer as soil or foliar appli-
cations had increased markedly the total K-
content per olive seedlings. Beside, the total
Pcontent / plant was also increased as the p
was applied

Also, Emtithal ef af, (2002), and
Sourour (2003} reported that increasing
potassium level increased leaf potassium
content significantly of Manzansllo olive trees,
Picual and Chemlah olives, respectively,

Table (8): Leaf N, P, and K content in response to two potassium sources, phesphorous
fertilization and method application of picual olive trees during two successive

2004 and 2005 seasons.

2 N (%) P (%) K (%)

g

§ 2004 2005 Average 2004 2005 Average 2004 2005 Average

o

*1 1.15D 1.20D 1.18 0.135E 0.16E 0.16 0.93E 0.85E 0.89

2 141C 1.39C 1.40 0.16D 017D 0.17 0.78D 071D 0.74

3 1.51R 1478 1.49 0.18C 0.20C 0.19 0.88C 0.78C 0.83

4 1.64A 153A 1.58 0.20B 0.21B 0.11 0.93A 0.88A 0.91

5 1.60A 1.55A © 1.58 0.21A 0.24A 0.23 {.96A (0.90A 0.93

6 1.508 1.44B 1.47 0.21A 0.23A 0.22 G.93A 0.89A 0.91

7 1.51B 1.458B 148 0.20B 021C . 0.2% 0908 0.85B 0.87
*1 (Control program)
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