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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 kaocline 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 freatment 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, Vegetatlve 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 (AlL-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 randomiy
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

Depth | Particles size distribution
Sample cm. | Ciay% | Silth | Sand% Texture
Soil 0-60 6.60 1.14 92.26  {Sandy soil
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Table (2): Chemical properties of the orchard experimental soil

mquL CaCo;s %
Sample jDepty & = THg” [ Na’ [ K" | CO; | HCO; [CT [ SO P 'ﬂE c
Soil |060] 2 ] 04 [1.22]02] Nil | 08 [15[182] 144 | 7.7 | 0.24

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

Sam- ° o Micro (ppm.) Macro (mg/l.
ple Depth |O.M %|0.C %| CIN Ml Zn 1 Cul Fo 1 B K 3 N

Soil 1 0-60*| 0.67 | 0.39 |0.001{18.6/12)10.2|13.3|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
manureffed./year. The recommended water quantities for olive trees (1500-
2000 cubic meter/ffed) where used through. drip irrigation system.The
irrigation water samples were taken to determine their, EC (Electncal
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.
iSoluble cations, anions { mill equwalentIther and BO (mglL
EC pH .| SAR | Ca” | Ma™ Na' K" | co; [HCO, | Cr | SO,
1.95 730 | 593 | 6.00 | 1.00 | 11.10 | 0.40 | Nil 3.80 | 1.50 | 13.20
SSP% R.S.C B8 (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 Caicium
Carbonate) are sprayed over tree canopies for studying 1mpact 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
Y
Treatments Number of leaves Leaf area (cm’) lnterno&?:.)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 | 6512 C 1.70A 1.80A
Kaolin mid JaNo. 154. A 144.A | 458 C | 516 B | 130E 140D
Kaolin mid Feb. . 143. B 125.D | 516 A 1| 545 A | 140D 1.60B
Calcium Carbonate in midf 133.C 125D | 431 D | 458 E | 150C 1.60B
Dec.
Calcium Carbonate in mid| 125D | 133.C | 458 C | 490 D | 1608 1.50C
JaNo.
Calcium Carbonate in mid 143.B 125.D | 500 B | 545 A | 1.50C 1608B
Feb.
Picual

Control untreated. 125D | 118.C | 355 F [ 386 F | 1.30D 1.50B
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 | 5308B 1508 1.70A
Kaolin mid Feb. 154, A 133.A | 381 E | 420 E | 140C 163 A
Caicium Carbonate in mid 143. B 125.8 | 484 B | 489 C | 140C | 1.60AB
Dec. 1 "
Calcium Carbonate in mid| 133.C 118.C | 447 D | 458 D 1.50B 170 A
JaNo.
(Calcium Carbonate in mid 143.8 | 133.A | 3.81 E | 386 F | 1.40C 1.50B
Feb.

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

Concerning the leaf area (cmz) 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 resuits were
in agreement with those obtained by AL-Khawaga, (2001), Helally, (2008)
and Saad El-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 ef al., (2005); Garcia-Mozo et al., (2006), Geldler
et al., (2007), Garcia-Mozo et al., (2009), Saad El-Din-lkram ef 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 reveaid 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 a/.,
(2000), El-khawaga (2001); El-sayed et al., (2006) and Saad El-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
iControl untreated. 7.008 11.00C | 1.80E 200D [ 10.80G { 13.30C
Kaolin mid Dec. 10.00A | 1400A | 1.84E 200D | 11.56E | 14008
Kaolin mid JaNo. 10.00A | 13.00B | 213D | 250BC | 13.00B | 1560A
Kaolin mid Feb. 7.00B |12.00BC| 2.80A 320A | 1400A | 14.008B

Calcium Carbonate in midl 8008 | 12.00BC! 233C 240C | 11.44F | 13.908B
Dec.

Calcium Carbonate in mid 7.00B { 11.00C | 2488 |{250BC | 12.70D | 15.00A
JaNo.

Calcium Carbonate in midf 7.00B [12.00BC| 2.508B 2608 | 13.00C | 14.00B
Feb.

(Picual)

IControl untreated. 533 D | 10.00C | 199D 240C | 8.00 E | 1200D
Kaolin mid Dec. 11.00A | 1400A | 262A 3.00A | 11.30A | 16.00A
Kaolin mid JaNo. 8.50B | 1150B | 185E 240C |8.10 DE | 13.00CD
Kaolin mid Feb. 7.50BC | 1050C | 1.99D 240C 990 BC | 14.00BC
ICalcium Carbonate in mid 7.50BC | 10.58C | 2.15C 2000 | 1000B | 14008
Dec.

ICalcium Carbonate in mid| 7.00C | 10.00C | 2.50B 3.00A | 11.00AB | 14.00B
WaNo.

Calcium Carbonate in mid 7.00C 1020C | 2508 250B |9.00CD}| 13.00C
Feb.

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

1039



Abdel Ghani, N. A. et al.

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 ef al., (2006) and Saad El-Din-lkram ef a/, (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 o 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), Gelder ef
al., (2007), Garcia-Mozo ef al, (2009), Saad El-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), Gelller et al., (2007), Garcia-Mozo et al., (2009),
Saad El-Din-tkram et al., (2009)and(2010).

Table (3): Effect of kaoclin 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 flowers Sex expression (%) (%)
2011 {2012 | 2011 2012 2011 2012
Control untreated. 400D |6.00D|37.04G| 4511E | 41.18C | 55.00D
Kaolin mid Dec. 570C |845B|49.31D| 59.93B | 4762A | 70. 00 A
Kaolin mid JaNo. 6.00C {750C|{4615E | 4808D | 4762 A [ 52.00E
Kaolin mid Feb. 7.20AB [8.60B|51.43C| 61438 | 48.00A | 48.00F

Calcium Carbonate inmid Dec. | 790A 1976 Al 69.06 A| 70.22A | 4571B [ 60.008B
Calcium Carbonate in mid JaNo.| 560C [7.27C| 44.09F ) 4847D | 4118C | 57.89C
Calcium Carbonate in mid Feb. | 7.00B8 (8.00BC| 53.85B| 57.14C | 41.18C | 48.00F

{Picual)

Control untreated. 430C |5.01 G| 63.75F | 41.75G | 31.35F [ 40.00 F
Kaolin mid Dec. 550 AB 18.96 B| 48.67 C | 56.00C | 57.89 A | 70.00 A
Kaolin mid JaNo. 340D |6.00F| 41.98E| 46.15F | 50.00 B | 63.89 B
Kaolin mid Feb. 6.14A |9.38A| 62.02A | 67.00A | 44.12D | 52.50D

Calcium Carbonate in mid Dec. |4.90BC |7.83E|49.00D | 55.93E | 44.12D | 58.78C
Calcium Carbonate in mid JaNo.!| 5.20B [8.00D}47.27 CD| 57.14D {4667 C: | 5055 E
ICalcium Carbonate in mid Feb. | 5.00BC |{850C| 5556 B | 65.38B | 41.18E | 5151 E
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., (2008), Saad El-Din-tkram et al., (2009)and(2010).

Data reveald that, the kaolin in mid Dec. freatment 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 resuits were in agreement with those obtained
by AL- Khawaga, (2001), Galan et al., (2005); Garcia-Mozo et al., (2006),
Gefdler et al., (2007), Garcia-Mozo et al., (2009), Saad El-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 Eg]innin% bloom Full bloom Blooming period
2011 2012 2011 2012 2011 2012

IControl untreated. &/4 7/4 15/4 17/4 12 15
Kaolin mid Dec. £/4 74 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 1714 12 15
Calcium Carbonate in mid 5/4 714 15/4 1714 12 15
lJaNo.

Calcium Carbonate in mid Feb. 514 7/4 15/4 1714 12 15

) {Picual}

Control untreated. 10/4 13/4 [ .16/4 | 184 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 ietters 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 abaout 5days earfier in the first season than in the
second one. As regard to picual cv. the blooming duration lasted about 11
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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 resuits 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 El-Din-tkram 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
(6). 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)itree
2011 2012 2011 2012 2011 2012

Control. 31.00F | 350G | 30.00E | 35.00D | 30.00G | 35.00G
Kaolin mid Dec. 68.42A | 8284A | 4500A | 5000A | 41.00A | 48.00A
Kaolin mid JaNo. 66.60B | 81.50B | 35.00C | 40.00C | 36.00C | 43.00C
Kaolin mid Feb. 5400D | 5814E | 40.00B | 42.00B { 35.00B | 43.008
Calcium Carbonate in mid 5940C | 6660C | 3400D | 35.00D | 35.00D | 41.00D
Dec.

Calcium Carbonate in mid 59.00C | 61.00D | 32.00E | 32.00F | 33.00E | 3900 E
pJaNo.

Caicium Carbonate in mid 49.00E | 55.01F | 32.00E | 30.00G | 31.00F | 3800F
Feb.

{Picual)

Control. 30.00G | 5000F | 30.00E | 21.00F | 3500G | 256.00G
Kaolin mid Dec. 69.60B | 70.00A | 47.00 A | 40.00A | 55.00A | 40.00 A
Kaolin mid JaNo. 6500C | 64.00B | 33.00D | 25.00D | 48.00C | 31.00E
Kaoiin mid Feb. 79.80A | 5260D | 41.00B | 31.008B | 46.00D | 37.00B
Calcium Carbonate in midi 63.41D | 5878C | 33.00D | 27.00C | 50.008B | 35.00C
Dec.

ICalcium Carbonate in mid 48.75F | 5000F | 28.00F { 2300E | 4200F | 30.00F
nJaNo.

Calcium Carbanate in mid] 58.77E | 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- Knawaga, (2001), Ei-Sayed et al., (2006), Lavee,
S. (2007),Garcia-Mozo ef 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)
Longitudinal fruit Equatorial fruit

Treatments diameter(cm.) diameter (cm.) Fruit weight (gm)

) 2011 2012 2011 2012 2011 2012

Control untreated. 3.00D 270C 250C | 230E | 10.87E | 858G
Kaolin mid Dec. 3.30A 3.00 AB 270A | 270A | 1112C | 11.20C
Kaolin mid JaNo. 3.208B 3.10A 270A | 250C | 11.90A | 11.40B
Kaolin mid Feb. 3.10C 3.20A 260B | 260B | 11.30B | 11.60A

Calcium Carbonate in] 3.20B 2.80BC 250C 240D | 1011 F | 1063 F
midDec.
Calcium Carbonate in mid] 3.10C 280C 2608 | 230E | 1050D | 10.70D

aNo.
iCalcium Carbonate in mid| 3.30 A 3.00AB 270A | 250C | 11.10C | 10.70E |
Feb.

——

(Picual)

iControl untreated. 2608 270C 200C [ 210C | 512E 6.19F
Kaolin mid Dec. 3.00A 3.00AB 220A | 230A | 6308 838C
Kaolin mid JaNo. 2.80 AB 2.90B 220A | 220B | 615C | 830D
Kaolin mid Feb. 2.80AB | 3.00AB 220A | 220B | 667A 9.30A

iCalcium Carbonate in mid| 280 AB | 3.00 AB 2108B 210C 6.05D 8.01E
Dec.
Calcium Carbonate in mid 2.90 A 3.70A 220A ) 220B 6308 8.70B
JaNo.
Calcium Carbonate inmid 2.70B | 3.00AB | 220A | 210C | 6.15C | 8.10E
Feb. |

Means within a column having the same letters are not significantiy different according to
Duncan's Multiple Range Test (DMRT) at §% 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 contro! 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., (2008), Saad El-Din-tkram 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 ¢v. in
both seasons in addition the kaolin in mid. Jan., kaolin in mid Feb, calcium
carbonate in mid. Jan. and caicium 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 El-Din-ikram 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 ef al,
(2009), Mahmoud A, et al.,(2010) ,Saad El-Din-tkram 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-tkram et al., (2008)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. 1808 { 1.70C | 1.10AB | 1.10B 113C | 1.10B
Kaolin mid Dec. 160D | 190A | 1.00B {-1.00B | 106D | 1.00B
Kaolin mid JaNo. 1.70C | 1808 | 1.10AB { 1.30A | 120B | 1.30A
Kaolin mid Feb. 1.80B | 1.80B | 120A | 1008 | 098E. | 1.00B
Calcium Carbonate in mid 1.70C | 1.80B | 1.00B | 1.00B | 094E | 1.00B
Dec.
ICalcium Carbonate in mid] 1.90A | 1.70C | 1.00B | 1.00B | 1.30A | 1.00B
KaNo.

ICalcium Carbonate in midy 160D [ 190A | 1.008B 1.00B 1.06 D 1.00B
Feb.

{Picual)
iControl untreated. 1.808 1.60E | 1.10A 0.908B 1.10A 0.82F
Kaolin mid Dec. 1.80 B 1.80B | 092C 0.908B 0.97C 0.94B
Kaolin mid JaNo. 1.808 1.70D | 080C 0.80C 1.04B 0.89D
Kaolin mid Feb. 1.70C 1.60E | 1.008B 0.80C 0.82 F 0.90C

iICalcium Carbonate in mid 1808 190 A 1.00B 1.00 A 090 E 1.09 A
g:féium Carbonate in mid, 1.90A | 1.70C | 1.10A 0908 | 090D | 090E
éi?gism Carbonate in midj 1.80B 190A | 0980C 1.00A 1.04B 1.10A
l&::ns 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 AlL- Khawaga, (2001), Ei-Sayed et al., (2006), Garcia-Mozo et
al., (2009), Saad El-Din-ikram 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), EI-
Sayed et al, (2008),Garcia-Mozo et al., (2009), Saad El-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 1o 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), Ei-Sayed
et al., (2006)Garcia-Mozo et al, (2009), Saad El-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)
Treatments Flesh weight (gm) Fleshlfl(':zg weight Flesh/ston
' 2011 2012 2011 2012 2011 2012
iContro! untreated. 750D [ 770 G | 069E 0.87E 6.64 E 7.00D .
Kaolin mid Dec. 10.10B | 10.20C | 0.90C 0.90A 9.53C | 10.20A
Kaolin mid JaNo, 10.108B | 10.23 B 04918 0.90 A 8.42D 7.87C
Kaolin mid Feb. 10.90 A | 10.50A | 0.96 A 0.90A | 11.12A | 10.50A

Calcium Carbonate inmid| 9.17C | 959 E | 0918 0.89B 10.19B | 9.598B
Dec.
Calcium Carbonate inmid) 9.20C | 962 D 083D 0.89B 10.22B | 1068A
JaNo.
Calcium Carbonate in mid, 10.108B | 953 F 090C 0.89B | 9.53C 9.53B

Feb. )

(Picual)
IControl untreated. 4008 540 F 0.78 F 0.87 A 3.64F 6.59 E
Kaolin mid Dec. 528 A 744 C 0.84D 0.88 A 544D 7.91D
Kaolin mid JaNo. 511 A 740D 0.83E 0.89A 491 E 8.31C
Kaolin mid Feb. 5.85A 8.39 A 0.88 A 0.90A 7.13A 9.32A

Calcium Carbonate in mid 520 A 6.92 E 0.868B 0.86 A 5788 635F
g:féium Carbonate in mid 534 A 7.808B 085C 0.90 A 5983C 867 B
éa;?c?;xm Carbonate in mid| 5.10A 6.92E 0.83E 0.86 A 490E 829 F
l;:la);xs 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 El-Din-lkkram et al,
(2009)and(2010). :

Kaglin in mid Feb. gave the highest significant values in fleh/ston in Aggizi
Shamy cv. difing 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), El-Sayed et al., (2006), Garcia-
Mozo et al., (2009), Saad Ef-Din-lkram et af., (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

Controi untreated. 75.70 C 75.60 B 11.70 E 1172 F
Kaolin mid Dec. 73.20F 73.20D 11.80E 1180 E
Kaolin mid JaNo. 73.00 G 73.01E 13.40 D 13.42D
Kaolin mid Feb. 7357 E 73.60C 8.090 F 8.08 G
Calcium Carbonate in mid 77.80 A 77.80A 16.40C 16.40C
Dec.

Calcium Carbonate in mid 75.80 B 7290 F 34108 34.00B
WJaNo.

iCalcium Carbonate in mid| 75.10D 7290 G 3507 A 34.10A
Feb.

(Picual) :

Control untreated. 62.50 F 68.80G 4510 A 40.60 E
Kaolin mid Dec. 69.56 B 7040 A 3400F 37.20G
Kaolin mid JaNo. 69.00 C 70308 37.70 D 38.90F
Kaolin mid Feb. 66.60 E 69.12F 38.10C 43.23C
iCalcium Carbonate in mid| 71.60A 7013 C 35.70E 4260 D
Dec.

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

ICalcium Carbonate in mid 69.60B 69.50E 40.80B 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), El-Sayed et al., (2006), Garcia-Mozo et al., (2009), Saad El-Din-ikram
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.
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