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ABSTRACT

This work was conducted to investigate the effect of foliar sprays of kaolin and
Calcium Carbonate (5%) on vegetative growth, blooming, fruiting aspects and
characteristices, fruit physical and chemical contents of “Aggizi Shamy” and “Picual”
olive cvs. throughout two successive seasons (2011and 2012 seasons). Trees were
15-year-old and planted at 6X6 m. apart in a sandy soil in a private orchard at AL-
Khatatba, Minufiya Governorate. The study aims at improving growth and productivity
of olive trees. Data revealed that kaoline on mid Jan. increased significantly the
number of leaves of Aggezi Shamy in both seasons, whereas kaolin added on mid
Dec., Jan, and Feb. gave the same effect on Picual cv. . As for the leaf area of Aggezi
cv. was influenced significantly by kaolin on mid Feb. in both growing seasons, while
as the same treatment on mid Dec. increased leaf area significantly in picual cv..
Concerning the internode length kaolin on mid Dec. gave the highest significant
values compared to the control and other treatments in both cultivars in both seasons.
Calcium carbonate in mid dec. and kaolin in mid Feb increased significantly the sex
ratio values of both Aggezi and Piculal cvs. in both seasons, respectively. Kaolin in
mid Dec. increased significantly number of fruit set (%), number of fruit per meter and
yield (Kg/tree) of Aggezi and Picual cvs. in both seasons. Kaolin in mid Dec. gave the
highest significant values in fruit length and width of Aggezi and Picual cvs. during the
two growing seasons. Although fruit weight (g) of Picual cv. was affected significantly
by kaolin on mid Feb. in both seasons, Aggezi cv. Affected by kaolin on mid Jan. and
Kaolin in mid Feb in 2011 and 2012 seasons, respectively. As for flesh/fruit weight
percentage, kaolin on mid Feb. surpassed other treatments in both cultivars.Calcium
carbonate on mid Feb. increased oil percentage on dry weight basis of Aggezi cv. in
both seasons, whereas the same treatment affected significantly Picual cv. during the
second season only.

Keywords: Olive, Kaolin, Calcium Carbonate, Vegetative Growth, Blooming, Fruit
characteristics and oil content.

INTRODUCTION

Olive tree (Olea europaea L.) belongs to the family Oleaceae. It can
thrive and produce at the new reclaimed areas where other crops can't grow.
Besides, nutritional importance of olive fruits, either as table olive or for olive
oil production. Olive crop is considered a strategic significant crop at
reclaimed lands that may achieve highly expensive either in local or in foreign
markets. In addition, olive offers a great economic potential , also have a
good nutritional and medical uses table fruits or for oil production. olive
production plays an important role in the economy of many Mediterranean
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countries. Hence, olive trees areas increased rapidly in Egypt and reached
about 163273 Feddan , with total production about 611600 tons, where 20%
of the total fruit production produces about 10000 tons of olive oil (according
to the latest statistics of Ministry of Agriculture, 2010-2011). But, there are
many areas affected with productivity reduction (according to the latest
statistics of Ministry of Agriculture, 2006-2010) and It is the problem of
planted olives areas in Egypt.This constrains causes severe losses for olive
growers income expressed in disturbances in yearly income of the orchard
and poor fruit quality. Environmental condition play an important role in
growth and productivity of olive cultivars as productivity varies according to
environmental and climatic conditions (lavee, 1989) and (AL-Khawaga,
2001).

Studies concerning environmental conditions influenced olive trees
behavior, specially its bearing habit, yield and fruit quality are still in need for
further studies. previous studies indicated that flower initiation in olive trees
requirs winter chilling requirements as well as maximum flowering. On the
other hand, high temperatures (over 30°C) during blooming period induced
reduction of fruit set in olive cvs.Hartman and whisle, 1975, pinney and polito,
1990 and Martin, 1991).

Consequently, using some natural materials (kaolin and Calcium
Carbonate) are sprayed over tree canopies for studying impact of these
treatments on alleviating direct solar radiation and reducing temperature in a
trial to provide a part of chilling requirements of trees to improve production
and quality.

MATERIALS AND METHODS

This work was conducted throughout two successive seasons of (2010-
2011and 2011-2012) on 15-years-old “Aggizi Shamy” and “Picual’ olive trees.
The trees were raised by cuttings and, planted at 6X6 m. (120 trees/fed.)
apart in a sandy soil of a great private orchard at AL-Khatatba, Minufiya
Governorate, Egypt.Trees were of normal growth, uniform in vigour and
subjected to drip irrigation system. Twenty one bearing trees were randomly
selected and divided into 7 treatments in three replicates (one tree for each)
and arranged in complete randomized block design. This experiment was
started in December and continued during 2011 and 2012 growing seasons.
The texture of the used soil was sandy soil. Surface Soil samples (0-60 cm)
were taken and air dried for carrying out physical and chemical analysis. The
physical and chemical analysis of the soil are presented in Tables (1, 2 and
3).

Table (1): Physical analysis of the orchard experimental soil

Sample Depth Particles size distribution Texture
P cm. Clay% Silt% Sand%
Soil 0-60 6.60 1.14 9226 [Sandy soll
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Table (2): Chemical properties of the orchard experimental soil

meq/L CaCo; %
Sample Depth = Ty T Na® [ K* | COy | HCO; | CI°| SO; P HE C
Soil  [0-60] 2 | 04 [1.22]0.2] Ni | 08 [15[152] 144 | 7.7 | 024

Table (3): 0.M%, O.C %, CI/N, Micro and macro elements in the
experimental soil.

Sam- . . Micro (ppm.) Macro (mg/l.)
ple Depth |O.M %|O.C % | CIN MnlznlcCul Fe | B K P N

Soil 0-60*] 0.67 | 0.39 |0.00118.6/1.2]0.23.3/0.3| 128 26 40
* Mean values of 3 samples for this depth

In addition, the usual farm managements in the region were followed.
The selected trees were fertilized with 20 m3 analyzed organic
manure/fed./year. The recommended water quantities for olive trees (1500-
2000 cubic meter/fed) where used through drip irrigation system.The
irrigation water samples were taken to determine their, EC (Electrical
Conductivity), pH, soluble cations [Ca™ (calcium), Na* (Sodium), Mg"*
(Magnesium) and K* (Potassium)] and soluble anions [CO3 (Carbonate),
HCO3 (Bicarbonate), Cl (Chloride) and SO4 (Sulphate)] according to the
methods described by (Jackson, 1967). Some heavy metals "Mn
(Manganese) and Cu (Copper) in all water samples (filtrates) were
spectrophotometrically determined, (Table 4).

Table (4): Chemical analysis irrigation water samples.
Soluble cations, anions ( mill equivalent/Liter and BO (mg/L.)
EC pH SAR | ca” | Mg™” Na’ K COs | HCO; | CI SO,~
1.95 7.30 5.93 6.00 1.00 11.10 | 0.40 Nil 3.80 1.50 | 13.20
S.S.P % R.S.C B (ppm)
60.00 3.20 1.35

The trees were treated with either of the following treatments:

Designing experiment of using some natural materials (kaolin and Calcium
Carbonate) are sprayed over tree canopies for studying impact of these
treatments on tree growth and fruit quality.

1-Control (untreated).

2- Kaolin ( 5%) on mid December.

3-Kaolin (5%) on mid January.

4-Kaolin (5%) on mid February.

5- Calcium Carbonate (5%) on mid December.

6-Calcium Carbonate -(5%) on mid January.

7- Calcium Carbonate (5%) on mid February
Staticstical Analysis:

The experiment was arranged in a randomized complete blocks design
and the obtained data were subjected to analysis of variance and significant
differences among means were determine according to Snedecor and
Cochran.(1980).In addition. Significant differences among means were
distinguished according to the Duncan multiple test range Duncan. (1955).
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RESULTS AND DISCUSSION

This study investigate the effect of 5% kaolin and calcium carbonate
spraying on Aggizi Shamy and Picual cvs. vegetative growth, blooming,
fruiting aspects, characteristics and fruit chemical content during 2011 and
2012 seasons
4-1-1-  Vegetativ growth

Data in Table (1) showed the effect of kaolin and calcium carbonate (5%)
on mid Jan.on Aggizi Shamy and picual cvs. vegetative growth during 2011
and 2012 seeasons. It is obvious that, kaolin foliar application increased
significantly the number of leaves of Aggezi cv. compared to the control and
other treatments during 2011 and 2012 seasons. Whereas, the kaolin in mid
Dec., mid Jan. and mid Feb.surpassed significantly other treatments and the
control in Picual cv. in both seasons. Mean time calcium carbonate in mid.
Feb. gave the same effect during 2012 season.

Table (1): Effect of kaolin and calcium carbonate spraying 5% on growth
of Aggezi Shamy and Picual cvs. during 2011 and 2012

seasons.
Aggezi Shamy
2
Treatments Number of leaves Leaf area (cm’) Interno(e(lzeni)Length
2011 2012 2011 2012 2011 2012
Control untreated. 143.B 143.B 370 E | 385 F 140D 140D
Kaolin mid Dec. 118. E 111.E | 458 C | 512 C 1.70 A 1.80 A
Kaolin mid JaNo. 154. A 144.A | 458 C | 516 B 1.30E 140D
Kaolin mid Feb. 143.B 125.D | 516 A | 545 A 1.40 D 1.60B
Calcium Carbonate in mid| 133.C 125.D | 431 D | 458 E 1.50C 1.60 B
Dec.
Calcium Carbonate in mid 125.D 133.C | 458 C | 490 D 1.60 B 1.50C
JaNo.
Calcium Carbonate in mid| 143.B 125.D 500 B | 545 A 150 C 1.60 B
Feb.
Picual

Control untreated. 125.D 118.C | 355 F | 3.86 F 1.30D 1.50 B
Kaolin mid Dec. 154. A 133.A | 516 A | 548 A 1.60 A 1.70 A
Kaolin mid JaNo. 154. A 133.A | 469 C | 5.30B 1.50 B 1.70A
Kaolin mid Feb. 154. A 133.A | 3.81 E | 420 E 140C 1.63 A
Calcium Carbonate in mid 143.B 125.B | 484 B | 489 C 140C | 1.60 AB
Dec.
Calcium Carbonate in mid 133.C 118.C | 447 D | 458 D 1.50 B 1.70A
JaNo.
Calcium Carbonate in mid| 143.B 133.A | 381 E | 3.86 F 140C 1.50 B
Feb.

Means within a column having the same letters are not significantly different according to
Duncan's Multiple Range Test (DMRT) at 5% level.

Concerning the leaf area (cm2) in table (1) the kaolin foliar application
in mid Feb. gave the highest significant values in comparison with the control
and other treatments in Aggizi Shamy cv. during 2011 and 2012seasons.whil
as calcium carbonate in mid. Feb. showed the same effect during 2012
season. Whereas, the kaolin in mid Dec.surpassed significantly other
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treatments and the control in Picual cv. in both seasons. These results were
in agreement with those obtained by AL-Khawaga, (2001), Helally, (2008)
and Saad EI-Din-lkram et al, (2010)

In regard to the Internodes length (cm) in table (1) kaolin in mid Dec.

on Aggizi Shamy cv. Increased significantly the Internodes length (cm)
compared to the control and other treatments during 2011 and 2012
seeasons. Whereas, the kaolin in mid Dec.surpassed other treatments and
the control in Picual cv. in both seasons except kaolin in mid Jan.,in mid Feb.,
calcium carbonate in mid Dec. and in mid. Jan. showed the same effect
during 2012 season.These results were in agreement with those obtained by
AL- Khawaga, (2001), Galan et al., (2005); Garcia-Mozo et al., (2006), GelRler
et al., (2007), Garcia-Mozo et al., (2009), Saad EI-Din-lkram et al ,(2010).
4-1-2-  Blooming characteristics.
The blooming characteristics presented in table (2, 3 and 4).Concerning the
No.of inflorescences in table (2), data reveald that, the kaolin in mid Dec.
increased significantly the No.of inflorescences compared to the control and
other treatments on Aggizi Shamy and Picual cvs.during 2011 and 2012
seeasons. Whereas, kaolin in mid.Jan. gave the same effect during 2012
season on Aggizi Shamy only. These results are supported by Nouman et al.,
(2000); El-khawaga (2001); El-sayed et al., (2006) and Saad EI-Din-lkram et
al, (2009)

Table (2): Effect of kaolin and calcium carbonate spraying 5% on
flowering of Aggezi Shamy and Picual cvs. during 2011 and
2012 seasons.

(Aggezi Shamy)

No. of Inflorescence  |No. of total flowers /
Treatments . .
inflorescence/shoot length(cm) inflorescence
2011 2012 2011 2012 2011 2012

Control untreated. 7.00B 11.00C | 1.80E 200D [ 10.80G | 13.30C
Kaolin mid Dec. 10.00A | 14.00A | 184E 200D | 1156 E | 14.00B
Kaolin mid JaNo. 10.00A | 13.00B | 213D | 2.50BC | 13.00B | 15.60 A
Kaolin mid Feb. 7.00B [12.00BC| 2.80A 3.20A | 14.00A | 14.00B
Calcium Carbonate in mid| 8.00B | 12.00BC| 2.33C 240C | 11.44F | 13.90B
Dec.

Calcium Carbonate in mid| 7.00B | 11.00C | 248B | 250BC | 12.70D | 15.00 A
JaNo.

Calcium Carbonate in mid| 7.00B | 12.00BC | 2.50B 260B | 13.00C | 14.00B
Feb.

(Picual)

Control untreated. 533 D | 10.00C | 199D 240C | 800 E | 12.00D
Kaolin mid Dec. 11.00A | 14.00A | 2.62A 3.00A | 11.30A | 16.00 A
Kaolin mid JaNo. 8.50B | 11.50B | 1.85E 240C [8.10 DE [ 13.00CD
Kaolin mid Feb. 7.50BC | 10.50C | 1.99D 2.40C [9.90 BC | 14.00BC
Calcium Carbonate in mid| 7.50BC | 10.58 C | 2.15C 200D | 10.00B | 14.00B
Dec.

Calcium Carbonate in midf 7.00C | 10.00C | 2.50B 3.00A | 11.00AB | 14.00B
JaNo.

Calcium Carbonate in midf 700C | 10.20C | 2.50B 250B (9.00CD | 13.00C
Feb.

Means within a column having the same letters are not significantly different according to
Duncan's Multiple Range Test (DMRT) at 5% level
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As for inflorescence length, the kaolin foliar application in mid Feb. gave

the highest significant values in comparison with the control and other
treatments in Aggizi Shamy cv. during 2011 and 2012seasons. Whereas, the
kaolin in mid Dec.surpassed other treatments and the control significantly in
Picual cv. in both seasons in addition to calcium carbonate in mid. Jan.
showed the same effect during 2012 season.Similar results were proved by
El-sayed et al., (2006) and Saad EI-Din-lkram et al, (2009)
Inregared to the No. of total flowers per inflorescence in table (2), Kaolin in
mid Feb. and calcium carbonate in mid. Jan.in addition to kaolin in mid Jan.
gave the highest significant values in no. of total flowers per inflorescence
during 2011 and 2012 seasons respectively. As regard to picual cv. The
kaolin in mid Dec. showed the highest significant values in both seasons.
whereas, calcium carbonate in mid. Jan. showed the same effect during 2011
season only. These results were in agreement with those obtained by AL-
Khawaga, (2001), Galan et al., (2005); Garcia-Mozo et al., (2006), GeRler et
al.,, (2007), Garcia-Mozo et al., (2009), Saad EIl-Din-lkram et al., (2009)
and(2010).

As for, No.of perfect flowers per inflorescence (Table, 3), the calcium
carbonate in mid Dec. surpassed other treatments and the control
significantly in Aggizi cv. In both seasons also Kaolin in mid Feb. showed the
same effect during 2011 season.As regard to picual cv. the kaolin in mid Feb.
showed the highest significant values in both seasons meantime kaolin in mid
Dec. showed the same effect during 2011 season. These results were
consistent with those obtained by AL- Khawaga, (2001), Galan et al., (2005);
Garcia-Mozo et al., (2006), Geller et al., (2007), Garcia-Mozo et al., (2009),
Saad EI-Din-lkram et al., (2009)and(2010).

Table (3): Effect of kaolin and calcium carbonate spraying 5% on
flowering of Aggezi Shamy and Picual cvs. during 2011
and 2012 seasons.

(Aggezi Shamy)

No. of perfect Flowering density

Treatments Sex expression (%)

flowers (%)
2011 [ 2012 | 2011 2012 2011 2012
Control untreated. 4.00D |6.00D|[37.04G | 45.11E | 41.18C | 55.00D
Kaolin mid Dec. 5.70C |8.45B|49.31 D | 59.93B | 47.62A | 70.00 A
Kaolin mid JaNo. 6.00C |7.50C| 46.15E | 48.08D | 47.62 A | 52. 00 E
Kaolin mid Feb. 7.20 AB [8.60B|51.43C | 61.43B | 48.00A | 48.00 F

Calcium Carbonate in mid Dec. | 7.90 A |9.76 A| 69.06 A| 70.22 A | 45.71B | 60.00B
Calcium Carbonate in mid JaNo.| 560 C |7.27 C| 44.09F | 48.47D | 41.18C [ 57.89C
Calcium Carbonate in mid Feb. | 7.00B [8.00BC| 53.85B | 57.14C | 41.18C | 48.00F

(Picual)
Control untreated. 430C |5.01G|53.75F | 41.75G | 31.35F | 40.00F
Kaolin mid Dec. 5.50 AB |8.96B| 48.67C | 56.00C | 57.89 A | 70.00 A
Kaolin mid JaNo. 340D |6.00F|41.98E | 46.15F | 50.00B | 63.89B
Kaolin mid Feb. 6.14 A [9.38A| 62.02A | 67.00A | 44.12D | 52.50 D

Calcium Carbonate in mid Dec. | 4.90BC |7.83 E|[49.00D | 55.93E | 44.12D | 58.78 C
Calcium Carbonate in mid JaNo.| 5.20B [8.00 D|47.27 CD| 57.14D | 46.67 C | 50.55 E
Calcium Carbonate in mid Feb. | 5.00 BC |8.50C| 55.56 B | 65.38B | 41.18E | 51.51E
Means within a column having the same letters are not significantly different according to
Duncan's Multiple Range Test (DMRT) at 5% level
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Table (3) presents, sex expression (%) and the calcium carbonate in mid
Dec. gave the highest significant values compared to other treatments and
the control in Aggizi cv. in both seasons. Whereas, the kaolin in mid
Feb.surpassed other treatments and the control in Picual cv. in both seasons.
These results were approved with those obtained by AL- Khawaga, (2001),
Galan et al., (2005); Garcia-Mozo et al., (2006), Geller et al., (2007), Garcia-
Mozo et al., (2009), Saad EI-Din-lkram et al., (2009)and(2010).

Data reveald that, the kaolin in mid Dec. treatment Increased significantly
the Flowering density (%)of Aggizi Shamy cv. compared to the control and
other treatments during 2011 and 2012 seeasons. And kaolin in mid. Jan.and
mid Feb. showed the same analogous effect during 2011 season. As regard
to picual cv.the kaolin treatment in mid Dec.showed the highest significant
values in both seasons.These results were in agreement with those obtained
by AL- Khawaga, (2001), Galan et al., (2005); Garcia-Mozo et al., (2006),
Geliler et al., (2007), Garcia-Mozo et al., (2009), Saad EI-Din-lkram et al.,
(2009)and(2010).

Concerning the Beginning of bloom, full bloom and blooming duration
are presented in table (4).

Table (4): Effect of kaolin and calcium carbonate spraying 5% on
flowering of Aggezi Shamy And Picual cvs. during 2011
and seasons.

(Aggezi Shamy)
Treatments Beginning bloom Full bloom Blooming period
2011 2012 2011 2012 2011 2012

Control untreated. 5/4 7/4 15/4 17/4 12 15
Kaolin mid Dec. 5/4 7/4 15/4 17/4 12 15
Kaolin mid JaNo. 5/4 7/4 15/4 17/4 12 15
Kaolin mid Feb. 5/4 7/4 15/4 17/4 12 15
Calcium Carbonate in mid Dec. 5/4 7/4 15/4 17/4 12 15
Calcium Carbonate in mid 5/4 7/4 15/4 17/4 12 15
JaNo.

Calcium Carbonate in mid Feb. 5/4 7/4 15/4 17/4 12 15

(Picual)

Control untreated. 10/4 13/4 16/4 18/4 11 13
Kaolin mid Dec. 10/4 13/4 16/4 18/4 11 13
Kaolin mid JaNo. 10/4 13/4 16/4 18/4 11 13
Kaolin mid Feb. 10/4 13/4 16/4 18/4 11 13
Calcium Carbonate in mid Dec.| 10/4 13/4 16/4 18/4 11 13
Calcium Carbonate in mid 10/4 13/4 16/4 18/4 11 13
JaNo.

Calcium Carbonate in mid Feb.| 10/4 13/4 16/4 18/4 11 13

Means within a column having the same letters are not significantly different according to
Duncan's Multiple Range Test (DMRT) at 5% level.

It is appeared that, all the investigated trees bloomed at nearly the
same date with no differences between treatments. The blooming duration
lasted about 12 days during April (April,5- 17" ) in the 2011 season and 15
days during (April, 7-22") in 2012season in Aggizi Shamy cv.As a general
trend, blooming started by about 5days earlier in the first season than in the
second one. As regard to picual cv. the blooming duration lasted about 11

1041



Abdel Ghani, N. A. et al.

days from April, 10 to April, 21% in the 2011 season and 13 days from April,
13 to April, 26" in 2012season, respectively.Full blooming date, however,
was at April 15 and 17 in the first and second seasons, respectively Aggizi
Shamy cv. Picual cv. full blooming date, was at April 16 and 18 in the first
and second seasons, respectively. These results were in agreement with
those obtained by De la Rosa, R.; Rallo, L.; and Rapaport, H.F. (2000), AL-
Khawaga, (2001), Galan et al., (2005); Garcia-Mozo et al., (2006), GeRler et
al., (2007), Garcia-Mozo et al., (2009), Saad EI-Din-lkram et al.,
(2009)and(2010).

4-1-3- Fruiting aspect.

Regarding fruit set %, No .of fruits per shoot and yield (kg)/tree of the
studied treatments (kaolin and Calcium Carbonate) are presented in Table
(5). Data performed that, the kaolin in mid Dec. increased significantly the
fruit set % compared to the control and other treatments of Aggizi Shamy
cv.during 2011 and 2012 seeasons. As regard to picual cv.The kaolin in mid
Feb.and the kaolin in mid Dec. gave the highest significant values in fruit set
% during 2011 and 2012 seasons, respectively. These results were go in line
with those obtained by AL- Khawaga, 2001, Lavee, S. (2007), Garcia-Mozo
et al., (2009),

Table (5): Effect of kaolin and calcium carbonate spraying 5% on No. of
fruit / m, yield (kg)/tree and Fruit set (%) of Aggezi Shamy
and Picual cvs. during 2011 and 2012 seasons.

(Aggezi Shamy)

Treatments Fruit set (%) No. of fruit / m Yield (kg)/tree
2011 2012 2011 2012 2011 2012

Control. 31.00F | 35.0G 30.00E | 35.00D | 30.00 G | 35.00 G
Kaolin mid Dec. 6842 A | 82.84 A | 45.00A | 50.00A | 41.00 A | 48.00A
Kaolin mid JaNo. 66.60B | 81.50B | 35.00C | 40.00C | 36.00C | 43.00C
Kaolin mid Feb. 54.00D | 58.14E | 40.00B | 42.00B | 39.00B | 43.00 B
Calcium Carbonate in mid| 59.40C | 66.60C | 3400D | 35.00D | 35.00D | 41.00D
Dec.

Calcium Carbonate in mid 59.00C | 61.00D | 32.00E | 32.00F | 33.00E | 39.00 E
JaNo.

Calcium Carbonate in mid 49.00E | 55.01F | 32.00E | 30.00G | 31.00F | 38.00 F
Feb.

(Picual)

Control. 30.00G | 50.00F | 30.00E | 21.00F | 35.00G | 25.00 G
Kaolin mid Dec. 69.60B | 70.00 A | 47.00 A | 40.00 A | 55.00 A | 40.00 A
Kaolin mid JaNo. 65.00C | 64.00B | 33.00D | 25.00D | 48.00C | 31.00 E
Kaolin mid Feb. 79.80 A | 52.60D | 41.00B | 31.00B | 46.00D | 37.00B
Calcium Carbonate in mid| 63.41D | 58.78 C | 33.00D | 27.00C | 50.00B | 35.00C
Dec.

Calcium Carbonate in mid| 48.75F | 50.00F | 28.00F | 23.00E | 42.00F | 30.00 F
JaNo.

Calcium Carbonate in mid 59.77 E | 51.00E | 35.00C | 25.00D | 43.00E | 32.00D
Feb.
Means within a column having the same letters are not significantly different according to
Duncan's Multiple Range Test (DMRT) at 5% level.

Kaolin treatment in mid Dec. increased significantly the No.of fruits/m of
Aggizi Shamy and Picual cvs (Table, 5) compared to the control and other
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treatments during 2011 and 2012 seeasons.these results were coincide with
those obtained by AL- Khawaga, (2001), Lavee, S. (2007), Garcia-Mozo et
al., (2009),

Data showed.the kaolin in mid Dec.on Aggizi Shamy and Picual cvs.
increased significantly the yield (kg)/tree compared to the control and other
treatments during 2011 and 2012 seeasons.these results were in agreement
with those obtained by AL- Khawaga, (2001), EI-Sayed et al., (2006), Lavee,
S. (2007),Garcia-Mozo et al., (2009),

4-1-3-  fruit characteristics.

The fruit characteristics presented in table(6,7 and 8). It is obvious
that the kaolin and calcium carbonate spraying 5% on fruit characteristics of
Aggizi Shamy and Picual cvs.influenced significantly the majority of fruit
characteristics in comparison with the contol during the two growing seasons.

Table (6): Effect of kaolin and calcium carbonate spraying 5% on fruit
characteristics of Aggezi Shamy and Picual cvs.during 2011
and 2012 seasons.

(Aggezi Shamy)

Treatments L%?g::;:'e'?(ﬂ nf::;"t El?aur::::f::::.l)t Fruit weight (gm)

2011 2012 2011 2012 2011 2012

Control untreated. 3.00D 270C 250C 230 E 10.87 E | 858G
Kaolin mid Dec. 3.30A 3.00 AB 270 A 270A | 1112C | 11.20C
Kaolin mid JaNo. 3.20B 3.10 A 270A | 250C | 11.90A | 1140B
Kaolin mid Feb. 3.10C 3.20 A 2.60B 2.60B | 11.30B | 11.60A

Calcium Carbonate in| 3.20B 2.80 BC 250C 240D | 10.11F | 10.63 F
midDec.
Calcium Carbonate in mid| 3.10 C 260C 2.60B 230E 10.50D | 10.70D
JaNo.
Calcium Carbonate in mid| 3.30 A 3.00 AB 270 A 250C | 1110C | 10.70 E
Feb.

(Picual)
Control untreated. 2.60 B 270C 2.00C 2.10C 512 E 6.19F
Kaolin mid Dec. 3.00A 3.00 AB 220A 230A 6.30 B 8.38C
Kaolin mid JaNo. 2.80 AB 2.90B 2.20A 2.20B 6.15C 8.30D
Kaolin mid Feb. 2.80AB | 3.00AB 2.20A 2.20B 6.67 A 9.30A

Calcium Carbonate in mid| 2.80 AB 3.00 AB 210B 210C 6.05D 8.01E
22::(‘:ium Carbonate in mid| 2.90 A 3.70A 220A 220B 6.30 B 8.70B
é‘;’l“g;‘m Carbonate in mid| 2.70 B 3.00 AB 220A 210C 6.15C 8.10 E
I\'I:I::hs within a column having the same letters are not significantly different according to
Duncan's Multiple Range Test (DMRT) at 5% level.

The fruit characteristics (longitudinal fruit diameter (cm), equatorial
fruit diameter(cm)and fruit weight(g))in table (6). The kaolin in mid Dec.and
Calcium Carbonate in mid Feb. increased significantly the longitudinal fruit
diameter (cm) of Aggizi Shamy compared to the control and other treatments
during 2011 and 2012 seeasons. Meanwhile kaolin in mid. Jan.and mid Feb.
showed the same effect during 2012 season. Whereas, the kaolin in mid
Dec., in mid Feb., Calcium Carbonate in mid Dec.and Calcium Carbonate mid
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Jan. Surpassed other treatments and the control in Picual cv. in both seasons
also kaolin in mid. Jan. during 2011season and Calcium Carbonate in mid
Feb. during 2012 season showed the same effect. These results were in
agreement with those obtained by AL- Khawaga, (2001), El-Sayed et al.,
(2006), Lavee, S. (2007), Garcia-Mozo et al., (2009), Saad EI-Din-lkram et
al.,, (2010).

As for equatorial fruit diameter (cm), the kaolin foliar application in mid
Dec. gave the highest significant values in comparison with the control and
other treatments in Aggizi Shamy cv. during 2011 and 2012seasons.
Meanwhile, kaolin in mid Jan.and Calcium Carbonate mid Feb. showed the
same effect during 2011 season only. Whereas, the kaolin in mid
Dec.Surpassed other treatments and the control significantly in Picual cv. in
both seasons in addition the kaolin in mid. Jan., kaolin in mid Feb, calcium
carbonate in mid. Jan. and calcium carbonate in mid Feb. showed the same
effect during 2011 season. These results were coincide with those obtained
by AL- Khawaga, (2001), El-Sayed et al., (2006),Lavee, S. (2007),Garcia-
Mozo et al., (2009), Saad EI-Din-lkram et al., (2010).

The Kaolin folir application in mid Jan. in the first season and kaolin in mid
Feb.in the second season on Aggizi Shamy cv. gave the highest significant
values in fruit weight (gm). As regard to, picual cv. The kaolin in mid Feb.
showed the highest significant values during both seasons. These results
were showed with those obtained by Parchomchuk, P. and Meheriuk, M.
(1996),AL- Khawaga, (2001), El-Sayed et al., (2006), Garcia-Mozo et al.,
(2009), Mahmoud A,et al.,(2010) ,Saad EI-Din-lkram et al., (2010).

The stone characteristics (longitudinal stone diameter (cm), equatorial stone
diameter (cm) and stone weight (g)) in table (7).

As related to the seed characteristics, the calcium carbonate in mid Jan.
treatment on Aggizi Shamy cv. in the first season (2011) showed the highest
seed length compared to the control and other treatments, In the second
season, the calcium carbonate mid Feb. in addition to kaolin in mid Dec. gave
the highest significant values in longitudinal stone diameter (cm) during
(2012) season. As regard to picual cv. The calcium carbonate in mid Jan.
showed the highest significant values in the first season (2011). , In the
second season, the calcium carbonate mid Dec. in addition to calcium
carbonate mid Feb. gave the highest significant values in longitudinal stone
diameter (cm) during (2012) season. These results were approved by AL-
Khawaga,( 2001), El-Sayed et al., (2006), Garcia-Mozo et al.,(2009), Saad
El-Din-lkram et al., (2009)and(2010).
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Table (7): Effect of kaolin and calcium carbonate spraying 5% on seed
characteristics of Aggezi Shamy and Picual cvs. during 2011
and 2012seasons.

(Aggezi Shamy)
Longitudinal stone | Equatorial stone

Treatments diameter (cm.) diameter (cm.) Seed weight (gm)
2011 2012 2011 2012 2011 2012
Control untreated. 1.80 B 1.70C | 1.10AB | 1.10B 1.13C | 1.10B
Kaolin mid Dec. 1.60D 1.90A 1.00 B 1.00 B 1.06 D 1.00 B
Kaolin mid JaNo. 1.70C 1.80B | 1.10AB | 1.30A 1.20B 1.30A
Kaolin mid Feb. 1.80 B 1.80 B 1.20A 1.00 B 0.98 E 1.00 B
Calcium Carbonate in mid| 1.70C 1.80 B 1.00B 1.00 B 094 E 1.00 B
Dec.
Calcium Carbonate in mid| 1.90 A 1.70C 1.00B 1.00 B 1.30A 1.00 B
JaNo.
Calcium Carbonate in mid| 1.60D 1.90A 1.00B 1.00 B 1.06 D 1.00 B
Feb.
(Picual)

Control untreated. 1.80 B 1.60 E 1.10A 0.90 B 1.10A 0.82F
Kaolin mid Dec. 1.80 B 1.80 B 0.92C 0.90 B 0.97C 0.94B
Kaolin mid JaNo. 1.80 B 170D | 090C 0.80C 1.04B 0.89D
Kaolin mid Feb. 1.70C 1.60 E 1.00B 0.80C 0.82F 0.90 C
Calcium Carbonate in mid| 1.80B 1.90A 1.00B 1.00 A 0.90 E 1.09A
Dec.
Calcium Carbonate in mid| 1.90 A 1.70C 1.10A 0.90B 0.90D 0.90 E
JaNo.

Calcium Carbonate in mid| 1.80B 1.90A | 0.90C 1.00 A 1.04B 1.10 A
Feb
Means within a column having the same letters are not significantly different according to
Duncan's Multiple Range Test (DMRT) at 5% level.

As for equatorial stone diameter (cm), the kaolin foliar application in mid
Feb.and mid Jan. gave the highest significant values in comparison with the
control and other treatments in Aggizi Shamy cv. during 2011 and 2012
seasons.Whereas, the calcium carbonate in mid Jan.in addition to the control
Surpassed other treatments in Picual cv. in the first season (2011), calcium
carbonate in mid. Dec. and calcium carbonate in mid Feb. showed the same
effect during 2012 season. These results were in agreement with those
obtained by AL- Khawaga, (2001), El-Sayed et al., (2006), Garcia-Mozo et
al., (2009), Saad EI-Din-lkram et al., (2009) and (2010).

The calcium carbonate in mid Jan. in the first season and kaolin in mid
Jan.in the second season. gave the highest significant values in seed weight
(gm) of Aggizi Shamy cv). As regard to, picual cv.The control showed the
highest significant values in the first season. In the second one, the calcium
carbonate in mid Dec. in addition to calcium carbonate mid Feb. gave the
highest significant values in seed weight (gm) during (2012) season. These
results were in agreement with those obtained by AL- Khawaga, (2001), El-
Sayed et al., (2006),Garcia-Mozo et al., (2009), Saad EI-Din-lkram et al.,
(2009)and(2010).

Data reveald that, the kaolin in mid Feb. on Aggizi Shamy cv. increased
significantly the flesh weight (gm) compared to the control and other
treatments during 2011 and 2012 seeasons. Whereas, the kaolin treatmnts
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and the calcium carbonate treatmnts surpassed the control in Picual cv. in the
first season, in the second season (2012), the kaolin in mid Feb. gave the
highest significant values in flesh weight (gm).compared to the control and
other treatments. These results were coincide with those obtained by
Parchomchuk, P. and Meheriuk, M. (1996), AL- Khawaga, (2001), El-Sayed
et al, (2006),Garcia-Mozo et al.,, (2009), Saad EI-Din-lkram et al.,
(2009)and(2010).

Table (8): Effect of kaolin and calcium carbonate spraying 5% on fruit
characteristics of Aggezi Shamy and Picual cvs. during
2011and 2012 seasons.

(Aggezi Shamy)
Flesh/fruit weight

Treatments Flesh weight (gm) (%) Flesh/ston
2011 2012 2011 2012 2011 2012

Control untreated. 750D 7.70 G 0.69 E 0.87E 6.64 E 7.00D
Kaolin mid Dec. 10.10B | 10.20C | 0.90C 0.90 A 9.53C 10.20 A
Kaolin mid JaNo. 10.10B | 10.23B 0.91B 0.90 A 8.42D 787C
Kaolin mid Feb. 10.90A | 10.50A | 0.96 A 0.90 A 11.12A | 10.50 A
Calcium Carbonate in mid| 9.17C | 959 E 0.91B 0.89B 10.19 B 9.59 B
Dec.

Calcium Carbonate in mid| 9.20C | 9.62 D 0.89D 0.89B 10.22B | 10.69 A
JaNo.

Calcium Carbonate in mid| 10.10B | 9.53 F 0.90C 0.89B 9.53C 9.53B
Feb.

(Picual)

Control untreated. 4.00 B 5.40 F 0.78 F 0.87 A 3.64 F 6.59 E
Kaolin mid Dec. 5.28 A 744 C 0.84 D 0.89 A 5.44 D 791D
Kaolin mid JaNo. 511A 740D 0.83E 0.89 A 491E 8.31C
Kaolin mid Feb. 5.85A 8.39A 0.88 A 0.90 A 713A 9.32A
Calcium Carbonate in mid| 5.20 A 6.92 E 0.86 B 0.86 A 5.78 B 6.35F
Dec.

Calcium Carbonate in mid| 5.34 A 7.80B 0.85C 0.90 A 5.93C 8.67B
JaNo.

Calcium Carbonate in mid| 5.10 A 6.92 E 0.83 E 0.86 A 490 E 6.29 F
Feb.

Means within a column having the same letters are not significantly different according to
Duncan's Multiple Range Test (DMRT) at 5% level.

As for flesh/fruit weight percentage, the kaolin foliar application in mid Feb.
gave the highest significant values in comparison with the control and other
treatments in Aggizi Shamy cv. during 2011 and 2012seasons.Except the
Kaolin in mid Dec.in addition to in mid Jan. showed the same effect during

(2012) season.
Whereas, the kaolin in mid Feb. surpassed other treatments and the
control in Picual cv. in the first season.and there is not any different

significant between the control and other treatments, All treatments increased
the flesh/fruit weight percentage in bath seasons in comparison with the
control.

These results were in agreement with those obtained by
Parchomchuk, P. and Meheriuk, M. (1996), AL- Khawaga, (2001), El-Sayed
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et al., (2006), Garcia-Mozo et al., (2009), Saad EI-Din-lkram et al.,
(2009)and(2010).

Kaolin in mid Feb. gave the highest significant values in fleh/ston in Aggizi
Shamy cv. during 2011 and 2012 seasons, respectively. Meanwhile, the
kaolin in mid Dec.,and calcium carbonate mid Jan. showed the same effect
during 2012 season.

As regard to picual cv. The kaolin in mid Feb. showed the highest significant
values in both seasons. These results were in agreement with those obtained
by Parchomchuk, P. and Meheriuk, M. (1996), AL- Khawaga, (2001), El-
Sayed et al., (2006),Garcia-Mozo et al., (2009), Saad EI-Din-lkram et al.,
(2009)and(2010).

4-1-5-- Fruit chemical content.

Data reveald that, the calcium carbonate mid Dec. increased significantly
the fruit moisture (%) of Aggizi Shamy cv. compared to the control and other
treatments during 2011 and 2012 seeasons. Whereas, the calcium
carbonate in mid Dec. and the kaolin mid Dec.surpassed the control and
other treatments in Picual cv. in the first season, and the second season
respectvly.

These results were consistent with those obtained by Parchomchuk, P. and
Meheriuk, M. (1996), AL- Khawaga, (2001), EI-Sayed et al., (2006), Garcia-
Mozo et al., (2009), Saad EI-Din-lkram et al., (2009)and(2010).

Table (9): Effect of kaolin and calcium carbonate spraying 5% on fruit
characteristics of Aggezi Shamy and Picual cvs. during
2011and 2012 seasons.

(Aggezi Shamy)
Treatments Fruit moisture (%) Fruit oil (%)
2011 2012 2011 2012

Control untreated. 75.70 C 75.60 B 11.70 E 11.72 F
Kaolin mid Dec. 7320 F 73.20D 11.80E 11.80 E
Kaolin mid JaNo. 73.00 G 73.01E 13.40D 13.42D
Kaolin mid Feb. 73.57E 73.60C 8.090 F 8.09 G
Calcium Carbonate in mid 77.80 A 77.80 A 16.40C 16.40C
Dec.

Calcium Carbonate in mid 75.80 B 7290 F 34.10B 34.00B
JaNo.

Calcium Carbonate in mid 75.10D 72.90 G 35.07 A 34.10 A
Feb.

(Picual)

Control untreated. 62.50 F 68.80 G 4510 A 40.60 E
Kaolin mid Dec. 69.56 B 70.40 A 34.00 F 37.20 G
Kaolin mid JaNo. 69.00 C 70.30 B 37.70D 39.90 F
Kaolin mid Feb. 66.60 E 69.12 F 38.10C 43.23C
Calcium Carbonate in mid 71.60 A 70.13C 35.70 E 42.60D
Dec.

Calcium Carbonate in mid 68.60 D 69.60 D 40.80 B 50.50 B
JaNo.

Calcium Carbonate in mid 69.60 B 69.50 E 40.80 B 50.50 A
Feb.

Means within a column having the same letters are not significantly different according to
Duncan's Multiple Range Test (DMRT) at 5% level.
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As for fruit oil (%), the calcium carbonate in mid Feb. surpassed the
control and other treatments in Aggizi cv. in both seasons. As regard to picual
cv. the control and the calcium carbonate in mid Feb. showed the highest
significant values during 2011 and 2012 seeasons respectvly.

These results were in agreement with those obtained by AL- Khawaga,
(2001), EI-Sayed et al., (2006), Garcia-Mozo et al., (2009), Saad EI-Din-lkram
et al., (2009) and (2010).

Conclussion

This research can recommend the application of kaolin in mid Dec.
for improving fruit set and in mid Jan. and Feb. to enhance fruit weight and
yield Whereas calcium carbonate can be applied in mid Feb. to improve oil
percentage as dry weight.

REFERENCES

Abou El-Khashab, A. M. (2002): Growth and chemical constituents of some
olive cultivars as affected by biofertilizers and different water regimes.
Egypt. Agric. Res., NRC-1(2):243-265.

American Oil chemist,s society(1989):Official and Tentative Methods.
(A.O.C.S). Chicago.USA.

Association of official Agricultural A.O.A.C (1990): Official Methods of
Analysis, 15thed.,Association of official Analytical chemists.
Washington.D.C.,USA.

Baktir, L.; Ulger, S.; and Himelrick, D. (2004): Relationship of seasonal
changes in endogenous plant hormones and alternate bearing of olive
trees. HortScience 39: 987-990.

De la Rosa, R.; Rallo, L.; and Rapaport, H.F. (2000): Olive floral bud growth
and starch content during winter rest and spring bud break.
HortScience 35: 1223-1227.

Duncan,D. B. (1955): Multiple range and multiple F test. Biometrcs, 11:1-24 .

EL-Sayed, M. E.; Saad-El Din.I(2011).The modern technique for planting and
production of olive. Tech. Publication No. 23/2011. Issued by The
General Adminstration of Agricultural culture. Ministry of Agriculture,
Egypt

EL-Sayed, M. E.;Gowda A. M. and Hassan M. A. (2006):Studies on some
olive cultivars under Beni suef Governorate conditions. Alex. J. Agric.
Res. (51):137-151.

Glenn, D.M.; Prado, E.; Erez, A.; Meferson, J.; Puterka, G.J. (2002): A
relative processed-kaolin particle film affects fruit temperature, radiation
and solar injury in apple. J. Amer. Soc. Hort. Sci. 127: 188-193.

Goldschmidt, E.E. (2005): Regulatory aspects of alternate bearing in fruit
trees. Italus Hortus 12: 11-17.

Hartmann, H.T.; Opitz, KW. and Bentel, G.A. (1986): Olive production in
California. Olivae 11: p24.

I00C (2009): International olive oil council. Trade standard Appling to olive
oils and olive- pomace oils.

1048



J. Plant Production, Mansoura Univ., Vol. 4 (7), July, 2013

JacKson, M.L. (1967): Soil chemical Analysis. Perntice Hall. of India
PrivateLimited. New Delhi, India.

Lavee, S. (1989): Involvement of plant growth regulators and endogenous
growth substances in the control of alternate bearing. Acta Hortic. 293:
311-322.

Lavee, S. (2007): Biennial bearing in olive (Olea europea L). Annales Ser.
hist. nat. 17(1): 101-112.

Manai, H.; Mahjoub-Haddad, F.; Queslati, |.; Daoud, D.; and Zarouk, M.
(2008): Characterization of monovarietal virgin olive oils from six
crossing varieties. Scientia Hort, 115: 252-260.

Poker, C.R. (1974): Water analysis by atomic absorption.vaian.
Techtorplactocol. U.S.A. Georgetown, Cont. Canada. Microbial
contamination of two urban sandstone, London.

Parchomchuk, P. and Meheriuk, M. (1996): Orchard cooling with pulsed over
tree irrigation to prevent solar injury and improve fruit quality of
“Jonagold” apples. Hortscience 31: 802-804.

Saad-El Din.l, Mikhail,E.G. and Osman I. M. S. (2009) Evaluation of some
olive hyprids derived from a breeding program.J.Agric. Sci. Mansoura
Univ.34 (7):811-828

Saad-El Din.l; Shereen A.S. and El-Bolok T.K.(2010):Evaluation of sdme
olive cultivars grown under Sohag Governorate conditions.
Egypt.J.Hort. Vol.37, No. 2,pp.235-256

Snedecor, G. W. and cochran, W. G. (1980): Statistical methods. Oxford and
J. B. H. Bub com. 7" Edition.

Shaba, A. (2001): Comparative studies on some olive cultivars grown under
different environmental conditions. PhD. At Assuit university.

Snedecor, G.W. and Cochran, W.G. (1980): Statistical Methods. 7" ed., lowa
State Univ. Press. Ames lowa, U.S.A.

Statistics of the Ministry of Agriculture (2006-2009).

Van Oss, J. F. (1975): Materials and technology (vlume lll) Edible oils and
fats Longman, J. H. De Bussy.

Waller, R.A. and Duncan, D.B. (1969): A Bayes Rule for the Symmetric
Multiple Comparison Problem, Journal of the American Statistical
Association, 64, 1484-1499, and (1972) Corrigenda, 67, 253-255.

World Olive Encyclopedia (1996): Coordinated by the International Olive Oil
Council- MADRID.

1049



Abdel Ghani, N. A. et al.

G50 Jlandl Lalil) Gauad Ao a gacdlSl) ciligy S g cpal gl ()
4....1_\..(') Sad) ) m(‘)JMM\m(‘)u_m\ e daall i ali
(v)ub& uk« daal JALAj(r) ©sliua pall 3 gana

Jraaall (¥ &30 gl 380 - Ol Eisny gas (¥, uadides Aaaly o) 30 48 ()
Ao ) 5l Ggadl 3 e — 2150 Flall (g 38 sl

J\M‘ ")J:“uﬁ&a&@)f&&&ﬂ\m‘guhhjftgamé&;ﬂ\ 128
@66)(14_9\)) u\ﬂm&sm\oﬁd\}ﬁﬂ“j‘ﬁu\d‘)@\@m&(MJm\w)
a3l 5 5 mall sl o %0 58 s o sndlSU il S 5 0l LS iy Ll A Jal e ) ()
Cpmand Al pall sl Caaglis Yo Y 5 Y o)) gl awsse 8 D g il A g J seanall 5 (5 5l g

sl bl (B LY sall
(IS ) @ ol g

o AL (5 Sunall Caial (shll il (A GBI e et )l st (B OIS (B 3
odt ael ol jd Caaty il Caialy jrand Chal 8 Gl glSH A8la) s 8 ¢ saill e s S
Gl Uigine S5 a8 (5 jamall Caioa (a4 ol daleall conally Ll ) oSl Catim e Ll
s Gl ey i GO0 o (B sl ansa IS (Al 5 a8 S
LSl Caial 38 I Aaliall 8 Ay gina 3245

o s I A e Ay i e el el e Camt 8 0l IS0 (8 Fadludl Oy (3ley Led s
o asraall&l il g0 )Sy i LS8 Ayl Ailly (3laty Lagd 5 galll o go oLl 5 salll Ll DS
sl aniga el 5 Cpiiall US 3 A sina 835 A ol al o Cal A Gal S5 s e
Shshll a8 HLaill sae g aBall Ao 84 giea 800 ) el ey Couatia 8 ol oS Laiy
Gl A Sl 0558305 (e e Ll (e el (camige S5 ISl 5 (5 el al J geanal
Ugine i (g maal) Giea o Y1 ¢ sl o g SIS (8 )5Sl Caial )y Caaite 8 oyl ySIG
IEPRUTS-TI S DAL E TP JERT (A SSU T TE 1oL PR E NG 1O g% PE N3
@MWQJ\_{)&\L;J\f\)ﬂh}@uﬂ}&huﬂ)ﬂuUa)AJ\UJ)A;HPM\WJMMM
@?}.ullﬂ\ul_l}a)&w)i\&a\u&} ﬂ\wf@)mbﬂl 5 Ol cda SIS Al p2a
W}AJJAGM\MLJQHu))l\wu\é\hw;u)l\wmbjé\dal)4\).\5‘_1..44“
YOV S s sall 8 Ll IS ) Sl Ll e sl

0 Sl el dS Gjbe in ey G B3N (8 Gl SIL (B0 A Al 038 pa i
sl Sl il g 58 L ¢ J gmaanall 5 (530 Ll B3 sadl Clda g diall Ay 50l 5 saill (ppasa)

o Caaaiia (3 Gl ()5l () Lpmsie 30 A 35 )

Gl axady ol

5 guatall daala — As 3l ALK Sl dds g gt aad) / o
a3l digagdl S e QA gl 3gana Gojal) ae [

1050



J. Plant Production, Mansoura Univ., Vol. 4 (7), July, 2013

1051



