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ABSTRACT

This study was conducted during three successive
growing seasons of 2015, 2016 and 2017, in the
experimental farm, faculty of Agriculture, Al kawamell,
Sohag Univer sity, Egypt, to evaluate the efficiency of foliar
by macro nutrientsat 2.5to 7.5 g/L and / or nano-boron at
0.025 to 0.1 % on fruiting buds %, growth, yield and fruit
quality of ‘Manzanillo’ olive grown in sandy soil. These
nutrients were sprayed individually or combined together
three times during the growing season; 1%week of Jan,
1stweek of March, and 1%week of May. Single and
combined applications of macro nutrientsat 2.5to 7.5 g/L
and nano-boron at 0.025 to 0.1 % had stimulated the
vegetative growth, shoot length, leaf area and number of
leaves, percentage of N, P, K and B in leaves, fruiting buds
%, yield, fruit weight and dimensions and fruit oils %
compared to the control. The promotion on these
parameter s was associated with increasing concentrations
of both applied nutrients. The effect of using macro
nutrients was significantly higher than nano-boron % in
this respect. Combined applications were also better than
using each material alone when carrying out three sprays
at the 1%week of Jan and ,1%week of March, and 1%week of
May. The mixture of macro nutrients at 5 g/l and nano-
boron at 0.1 % gave the best results with regard to yield
and fruit quality of Manzanillo olive.

Keywords: Manzanillo olive trees, growth, fruiting
buds, yield, fruit quality, macro nutrients, nano-boron.

INTRODUCTION

Olive is considered one of the most important fruit
crops in Egypt. The total acreage subjected to olive
growing reached about 160157 fed. ,(69633 hc.), with
total production of about 694309 ton fruits (FAO 2016).
Around 30% of this area is grown in the newly
reclaimed lands. The Spanich cv. Manzanillo is the
most important commercial variety in the world
(Hartmann and Papaioannou, 1971). Manzanillo is an
early ripening cultivar and a heavy bearer, used for
table olives and for ail production (Bailey, 1961).

Under sandy soil conditions, olive plants suffer from
deficiency of macro and micro nutrients. Growing olive
trees under such condition weakling tree growth and
consequently reduce its productivity. Therefore, recent
studies prefer to stimulate the growth of olive trees
foliar application of some nutrients can be used. These
elements play an important role in stimulating growth
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and fruiting, moreover stimulating bio-synthesis
through the accumulation of nutrients and hormones
(Nijjar, 1985).

It is considered that using macro nutrients very
essential for plant growth and development as reported
by (Ferreira, 1984) who found that different macro
nutrients had significant influence on olive various
growth aspects of olive tree. It is known that foliar
application does not totally substitute soil applied
fertilizer but it does help increasing the uptake and
promote the efficiency of the nutrients applied to the
soil. This application technique is especially important
for micronutrients while macronutrients foliar sprays
have not been recommended, because these elements
are needed in high quantities and leaves uptake is not
sufficient to supply them (Christensen, 2005). However,
major nutrients can be used because the amount applied
a any time is smal and thus it requires severa
applications to meet the needs of a crop. The increased
efficiency reduces the need for soil applied fertilizers
and leaching /run-off of nutrients as well as to reduce
the impact of chemicals fertilizer on the environment.
(Venugoplan et al., 1995;Dong et al., 2005; Rezk et
al.,2008).

Boron is a micronutrient that plays an important role
in growth behavior and productivity of fruit trees. It
increases pollen grains germination and pollen tube
elongation, as well as fruit set percentage (Tsalidas et
al., 1994). Moreover, previous studies indicated that
boron foliar application significantly influenced the
surviva of ‘Manzanillo’ and ‘Picual’ olive cultivars and
increased the tree growth and yield (Maksoud et al.,
2004;Eassa, 2000).

Applying foliar treatment of macro nutrients and
nano-boron is promising treatments that have influenced
growth and production of trees. Thus the objective of
this study was to examine the effect of foliar spray of
macro nutrients and / or nano-boron on the growth, leaf
mineral content, yield and fruit quality of ‘Manzanillo’
olive growing in sandy soil.

MATERIALSAND METHODS

This study was conducted during 2015, 2016 and
2017 seasons on 30 trees of Manzanillo olive cultivar.
The trees were about 15- years old and are growing in
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the experimental farm, faculty of Agriculture, Al
kawamell, Souhag University, Egypt. Evaluation of the
effect of foliar application of Macro nutrients (19-19-
19+1 N.P.K-Mg, Shoura chemicals Co.) and Nano-
boron on fruiting buds %, growth, yield and fruit
quality of ‘Manzanillo’ olive trees were investigated.
Olive trees are planted at 5x5 meter apart (168 tree/fed.)
in sandy soil using drip irrigation system. All
agricultural practices were done regularly for the trees.
Soil analysis was done according to Black (1965)

Table 1. The main physical and chemical properties
of the tested soil

Content Value
Sand % 76
Silt % 12.0
Clay % 12.0
Texture grade Sandy
pH( 1: 2.5 extract) 7.35
EC ( 1: 2.5 extract) dsm™) 25
Calcium carbonate % 3.22
Total N% 0.008
Available P ( Olsen, mg kg™) 21
Available K ( ammonium acetate , 92.4
mg kg™)

Thisexperiment included ten treatments:
Control (sprayed with water only)
Spraying macro nutrients at 2.5 g/l
Spraying macro nutrients at 5 g/l
Spraying macro nutrients at 10 g/l
Spraying nano-boron at 0.025 %
Spraying nano-boron at 0.5

Spraying nano-boron at 0.1 %

Spraying (macro nutrients at 2.5 g/l + nano-boron at
0.025 %).

9. Spraying (macro nutrients a 5 g/l + nano-boron at

0.5).

10. Spraying (macro nutrients at 7.5 g/l + nano-boron at

0.1 %).

Each treatment was replicated three times, two tree
per each. Macro nutrients and nano-boron were sprayed
three times at the 1%week of Jan. the 1%week of March.
and the 1¥week of May. Triton B as agent was added to
all spraying solutions at 0.05% and spraying was done
till run off.

During the three seasons the following parameters were
recorded:

1- Percentage of fruiting buds.

2- Vegetative growth characteristics such as main
shoot length, number of leaves per shoot and leaf
area (Ahmed and Morsy, 1999).

© N gk wNPRE

3- Amount of N, P and K and B (mg kg?) on dry
weight basis was recorded in the twenty leaves

4- Yield and number of fruits per tree (in the middle of
October).

5- Physical and chemica characteristics of the fruits
such as fruit weight and dimensions, flesh/stone
ratio and fruit oil percentage were determined
(A.O.A.C., 2000)

Statisticdl analysis was done using ANOVA
followed by L.S.D a 5% to compare the differences
between treatments means according to Mead et al., (
1993)

RESULTSAND DISCUSSION
The percentage of fruiting buds

Table (2) showed that the percentage of fruiting
buds was significantly increased in response to a single
and combined of macro nutrients treatments (2.5 to 7.5
g/l) and nano-boron (0.025 to 1 %) compared to the
control treatment. The promotion on fruiting buds
percentage was significantly associated with using
macro nutrients than using nano-boron. There was a
gradua stimulation on fruit buds % with increasing
concentrations of macro nutrients from 2.5 to 7.5 g/l
and nano-boron from 0.025 to 1 %. While there was no
significant effect on fruiting buds % with treatments of
macro nutrients at 2.5 g/l and nano-boron at 0.025 %
compared to the control treatment. Combined
applications were significantly favourable than using
each elements alone in this respect. No significant
differences were found within treatments of macro
nutrients a5 g/l + nano-boron a 0.5 % and (Macro
nutrients at 7.5 g/l + nano-boron at 1 %) on fruiting
buds %, therefore, it is recommended to use Macro
nutrients at 5 g/l + nano-boron at 0.5 % for promoting
fruiting buds %. The highest values of fruiting buds
reached 73.1, 50.0 and 78.0 % while the control trees
produced 59.8, 35.9 and 55.8 % fruiting buds, for the
three seasons, respectively. These results coincided with
(Ra and Tewari, 1988;0sman and Abo-Taeb,
1999;Eassa, 2000 & 2006;El- Khawaga, 2007).

Growth characteristics:

Table (3) reveadled that all treatment spraying with
macro nutrients at (2.5 to 7.5 g/l) and nano-boron at
(0.025 to 1 %) significantly stimulated shoot length
(except macro nutrients at 2.5 g/L, nano-boron at
0.025% and nano-boron at),number of
|leaves/shoot(except Macro nutrients at 2.5 g/L in the
first season) and leaf area(excepted Macro nutrients at
2.5 g/L in three seasons) compared to the control. Using
macro nutrients at (2.5 to 7.5 g/l) significantly was
superior to using nano-boron at (0.025to 1 %) in



396 ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL. 39, No.3. JULY - SEPTEMBER 2018

Table 2. Effect of foliar application of macro nutrients and nano-boron on fruiting buds, Main shoot length,
number of leaves/shoot and leaf area of Manzanillo dlive trees during2015, 2016 and 2017 seasons
Fruitingbuds%  Main shoot length  No. of leaves/shoot L eaf area (cm.)?

Treatment (cm.)

2015 2016 2017 2015 2016 2017 2015 2016 2017 2015 2016 2017
Control 598 359 558 130 150 142 118 128 112 508 511 514
E?}ol_raymg NPKa?25 612 369 570 135 159 154 109 132 122 500 510 524
SprayingNPK a5g/L 655 435 660 143 166 168 135 136 135 521 531 533
S/eraymg NPKa75 654 440 683 150 167 178 142 139 137 526 521 531
Spraying Nano-boronat 605 35.0 564 137 156 15.0 146 129 139 531 541 550
0.025 %
g%r% ng Nano-boronat 62.7 375 59.2 144 160 16.1 123 128 128 536 542 551
fp;;oaw ng Nano-boronat 635 380 653 148 163 164 124 131 125 541 543 542
Macro at 2.5g/L+ Nano- 664 490 750 150 165 17.2 551 559 5.60
boron at 0.025 % 125 132 129
Macro at 5 g/L+ Nano- 714 500 780 16.6 179 186 152 142 145 566 564 5.70
boron at 0.5 %
Macro at 5 g/L+ Nano- 732 503 784 170 193 188 153 143 146 567 365 571
boron at 1 %
New L.S.D. at 5% 20 21 22 12 14 13 02 02 20 007 0.06 0.08

Table 3. Effect of foliar application of macro nutrients and nano-boron on percentages of n, p, k and b content
in the leaves of manzanillo olive trees during2015, 2016 and 2017 seasons

-1
N % P % K % Leaf B (mgkg™)
Treatment

2015 2016 2017 2015 2016 2017 2015 2016 2017 2015 2016 2017
Control 140 150 146 0115 0119 0120 109 111 112 229 235 237

SprayingMacro & 25 1 o 153 160 0126 0130 0132 125 119 127 235 238 246

o/L

SfLrayi”g Macro & 5 157 156 163 0126 0133 0135 125 122 128 238 242 242
straymg Macroa 7.5 155 150 167 0130 0134 0136 129 123 130 236 230 243
;pgf‘gizgg%'\'ano'bomn 145 155 161 0119 0121 0119 113 113 113 243 251 254
astp%’i;)g Nano-boron 49 156 158 0120 0124 0123 115 119 115 256 260 257
;pm”g Nano-boron 5y 158 160 0122 0124 0120 114 115 119 265 271 271
mgfgza;zg%/;;;am 175 177 165 0126 0130 0134 125 130 128 267 271 270

Macro a 5 g/L+
Nano-boron at 0.5 %
Macro @ S 9L+ 179 181 181 0134 0136 0137 133 140 138 275 278 280
Nano-boron at 1 %

New L.S.D. at 5% 008 0.06 007 0.004 0.004 0005 004 004 005 04 04 0.5

178 180 183 0130 0135 0135 130 139 137 271 271 279

enhancing these growth aspects. Combined applications ~ (0.025 to 1 %) was significantly better than using each
of macro nutrients at (2.5 to 7.5 g/l) and nano-boron & &lement alone in enhancing these growth parameters.
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Increment concentrations of macro nutrients at (2.5 to
7.5 g/l) and nano-boron at (0.025 to 1 %) failed to show
significant promotion on these growth aspects. The
maximum values were recorded on the trees received
both materials macro nutrients at (7.5 g/l) and nano-
boron at (1%).The lowest value of the main shoot
length obtained by the control treatment. These results
were true during three seasons. These positive effects of
the treatments on vegetative growth were in agreement
with (HU and Yang, 1982), (Fandi, 1987;Eassa, 2006)
on boron.

Percentagesof N, P, K and B in theleaves:

The content of Percentages of N, P, K and B in the
leaves were significantly varied among the application
of macro nutrients and/or nano-boron and the control
treatment (Table 3). Treating the trees twice with macro
nutrients at (2.5 to 7.5 g/l) and nano-boron at (0.025 to
1 %) were not significant compared to the control
treatment. Spraying the trees with Macro nutrients was
significantly surpassed the application of nano-boron in
stimulating these nutrients, while combined applications
of Macro nutrients and nano-boron significantly
enhanced these nutrients than using each material alone.
Increasing concentrations of macro nutrients from (2.5
to 7.5 g/l) and nano-boron from (0.025 to 1 %) had no
significant promotion on these nutrients. The maximum
N (1.79, 1.81& 1.81%); P (0.134, 0.136& 0.137%), K
(1.33, 1.40& 1.38 %) and B (27.5, 27.8&28.0 mg kg™
were recorded on the trees sprayed with macro nutrients
and nano-boron at the high concentration compared to
the control.. These results were noticeable during three
seasons. As for the reduction in leaf P content might be
attributed to the antagonism between Fe and P (Nawar,
1991). These results agreed to some extent with those of
(Eassa, 2000 and 2006;Chatzissavvids, 2004; Maksoud
et a., 2004;El-Seginy et a., 2003;Abd-Ella et 4.,
2006).

Davarpanah et al. (2016) indicated that the foliar
application of nano-Zn and nano-B fertilizers in
pomegranate increased the leaf concentrations of both
microelements, reflecting the improvements in tree
nutrient status.

Theyield:

Table 4 reveded that treating the trees with macro
nutrients and/or nano-boron was significantly very
effective in enhancing yield in terms of increasing
weight, height and diameter of fruit compared to the
control treatment. The promotion was significantly
related to the increase in concentrations of both macro
nutrients and nano-boron. Increasing concentrations of
macro nutrients from 2.5 to 7.5 g/l and nano-boron from
0.025 to 1 % had negligible promotion on yield. Using
macro nutrients from 25 to 7.5 g/l significantly

improved yield than using nano-boron from 0.025 to 1
%. Using both elements together was significantly
better than using each element alone in improving the
yield. The best results with regard to the yield from
economical point of view were obtained due to treating
the trees with macro nutrients plus nano-boron (7.5 g/l
for macro nutrients and 1 % for nano-boron) compared
to control. Similar results were found during the three
seasons. Increased in yield might be due to more fruit
set, larger fruit and more fruit weight, because of the
role of boron on cell division and cell enlargement and
the volume of intercellular spaces in mesocarpic cells
increased. Also this phenomenon was related to very
high mobility of photosynthetates in developing fruits
that are active and strong sinks (Perica, et a 2001). The
reduction in leaf P content might be attributed to the
antagonism between Fe and P (Nawar, 1991). These
results agreed to some extent with those of (Eassa, 2000
and 2006;Chatzissavvids, 2004;Maksoud et a.,
2004;El-Seginy et al., 2003).

Fruit quality:

Table 4and 5 revealed that treating the olive trees
with  macro nutrients and/or nano-boron was
significantly enhanced fruit quality in terms of
increasing weight, height and diameter of fruit,
flesh/stone and fruit oil % compared to the control
treatment. The promotion was significantly increased as
concentrations increased of both Macro nutrients and
nano-boron. Increasing concentrations of macro
nutrients from 2.5 to 7.5 g/l and nano-boron from 0.025
to 1 % had no significant promotion on fruit quality.
Using macro nutrients from 2.5 to 7.5 g/l significantly
improved fruit quality compared to nano-boron from
0.025 to 1 %. Using both element together was
significantly preferable than using each element alone
in improving fruit quality. The best results with regard
to fruit quality were obtained after treating the trees
with macro nutrients plus nano-boron at (5 g/l for macro
nutrients andl % for nano-boron) compared to the
control.

Similar results were announced during the three
seasons. The beneficia effect of these nutrients in
synthesis of various organic foods and activating both
cell division and cell enlargement (Nijjar, 1985) could
explain the positive influence of such elements on
growth and development of fruits. These results are in
accordance with those obtained by (Hanson,
1991;Eassa, 2000 and 2006;Chatzissavidis et al.,
2004;El-Khawaga, 2007).
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Table 4.Effect of foliar application of macro nutrients and nano-boron on the yield, fruit weight, fruit
diameter and fruit height of the fruits of manzanillo olive trees during 2016 and 2017 seasons
Yield/tree (kg) Fruit weight (g) Fruit diameter(cm) Fruit height (cm)

Treatment 2015 2016 2015 2016 2015 2016 2015 2016 2017 2015 2016 2017
Control 208 152 226 4.2 4.8 45 181 202 18 225 2.4 2.3
Spraying Macro at 2.5
g/L 224 112 234 4.5 51 52 183 204 189 232 243 233
Spraying Macro at 5
g/L 245 184 258 4.7 54 54 190 207 190 235 246 236
Spraying Macro at 7.5
g/L 265 187 265 5.6 6.5 59 19 213 199 240 247 237
Spraying Nano-boron at
0.025 % 231 168 252 4.4 51 52 185 210 190 239 250 240
Spraying Nano-boron at
05% 243 176 231 5.2 6.1 59 192 212 192 241 253 243
Spraying Nano-boron at
1% 251 182 245 5.6 6.4 6.1 193 213 193 242 254 244
Macro a  2.5g/L+
Nano-boron at 0.025 % 243 112 264 5.8 6.6 63 19 215 195 246 257 247
Macro at 5 g/L+ Nano-
boron at 0.5 % 272 186 274 6.1 7.1 64 207 227 211 249 2.6 25
Macro at 5 g/L+ Nano-
boronat 1% 215 188 278 6.2 7.2 64 211 225 213 250 261 251
New L.S.D. at 5% 1.08 085 1.09 0.7 0.6 08 0.02 002 0.02 002 0.02 0.02

Table 5. Effect of foliar application of macro nutrients and nano-boron on fruit oil percentage and flesh/stone
of the fruits of manzanillo olive trees during 2016 and 2017 seasons

T eatmant Fruit oil percentage (%) Flesh/stone
2015 2016 2015 2016 2015 2016
Control 18.9 19.9 18.6 2.650 2.49 244
Spraying Macro at 2.5 g/L 18.9 20.4 18.7 2.55 2.56 2.50
Spraying Macro at 5 g/L 19.2 20.0 18.9 2.60 2.59 255
Spraying Macro at 7.5 g/L 19.3 20.0 19.2 261 2.60 255
Spraying Nano-boron at 0.025 % 19.7 195 18.8 2.66 2.66 2.70
Spraying Nano-boron at 0.5 % 191 20.2 18.8 271 2.69 2.65
Spraying Nano-boron at 1 % 19.3 20.1 191 2.72 2.72 2.70
Macro at 2.5g/L+ Nano-boron at 0.025 % 195 20.2 19.2 2.77 2.78 2.73
Macro at 5 g/L+ Nano-boron at 0.5 % 19.8 20.6 195 2.80 2.82 2.75
Macro at 5 g/L+ Nano-boron at 1 % 195 20.7 19.7 281 2.83 2.79
New L.S.D. at 5% 0.2 0.3 0.2 0.03 0.03 0.03
CONCLUSION Association of Official Agricultural Chemists, 2000. Official

Methods of Anaysis (A.O.A.C), 12th Ed., Benjamin
Franklin Station, Washington D.Q, U.S.A. pp: 490-510.

Bailey, L.H. 1961. The standard Cyclopedia of Horticulture.
Vol. 11: 1414-1415.

Carrying out three foliar sprays at the 1%week of
Jan, the 1%week of March, and the 1%week of May by a
mixture of macro nutrientsat7.5 g/l and nano-boron at 1
% gave the best results with regard to yield and fruit

quality of Manzanillo olive grown in sandy soil. Black, C.A. 1965. Methods of Soil Analysis. Amer. Soc. of
Agron., Madison, Wisconsin, U.S.A. pp: 1 - 20.

REFERENCES Chatzissavvidis, C. A., I.N. Therios and C. Antonopoulou.

Ahmed, F. F. and M. H. Morsy. 1999. A new method for 2004. Seasonal variation of nutrient concentration in two

measuring leaf area in different fruit crops. Minia of olive (Oleaee uropaea L.) Svs. irrigated with high boron
Agric. Res. & Develop. .19: 97-105. water. Lab. Of Pom., School of Agric. Aristotle, Univ.,

54124 Thessaloniki, Greece.



Mohamed A. Hussein and EmadEldin H.Abd-Elall: Effect of Macro Nutrients and Nano-Boron Foliar Application on Vegetative ... 399

Christensen, L. P. 2005. Foliar fertilization in vine programs,
p. 83-90. In: Christensen, L.P. and D.R. Smart (eds.).
Proc. of the Soil Environment and Vine Minera Nutrition
Symposium.  American  Society  for  Enology
andViticulture, Davis, CA.

Davarpanah,S., A.Tehranifar, G. Davarynejad, J. Abad?, and
R.Khorasani.2016.Effectsoffoliarapplicationsof zincandbor
onnano- fertilizerson pomegranate (Punica granatum
cv.Ardestani) fruit yield and quality. Sci. Hortic. 210 : 57—
64.

Dong, S, D. Neilsen, G. H. Neilsen and L. H. Fuchigami,
2005. Foliar N application reduces soil NO -N leaching
lossin apples orchards. PlantSoil. 268: 357-366.

Eassa K. B. 2000. Physiological studies on nutritional status
and productivity of olive trees under new land condition.
Ph.D. Distribution, Fac. Agric. Moshtohor, Univ. of
Zagazig, Egypt.

Eassa K. B. 2006. Effect of boron fertilization on growth and
productivity of Aggizi olive trees grown in sandy soils.
Alex. J. Agric. Res(51) :67-73.

El-Khawaga, A. S. 2007. Improving growth and productivity
of Manzanillo olive trees with foliar application of some
nutrients and girdling under sandy soil. J. Applied Science
Research, 3 (9):818-822.

El-Seginy, Amal M., Malaka, S. M. Naiema, W. M. Abd El-
Messeih and G. I. Eliwa 2003. Effect of foliar spray of
some micronutrients and gibberellin on leaf minera
content, fruit set, yield and fruit quality of Anna apple
trees. Alex. J. Agric. Res. 48 (3):137-143.

Fandi, N. M. 1987. Effect of foliar fertilization, chemical fruit
thinning and supplemental irrigation on growth and
fruiting of the "Nabali" olive cv. Dirasat. 14 (2):177-178.

FAO., 2016. Agricultural Statistics of the Food and
Agriculture Organization of the United Nations, Rome.

Ferreira, J., A. GarcaOrtiz, , L. Fras and A. Fern?ndez.
1984. Los nutrientes N, P, K en la fertilizaci?n del olivar
Ferreira, In: X Aniversario Red Cooperativa Europea de
Investi- gaci?n en Oleicultura, C?rdoba, Spain.

Hartmann, H. T. and P. Papaioannou.1971. Olive varieties in
California. Calif. Agric. Exp. Stn. Bult. 720.

HU, Q. H. and M. G. Yang. 1982. Preliminary studies on the
symptoms of boron deficiency on (Oleae europeae L.).
Plant Physiol. No. 53:14-17(Hort.Abst.53:9016).

Maksoud, M. A., A. F. Amera, H. K. Fekriaand F. H. Laila
2004. Effect of boron fertilization on growth, yield and
quality of olives. Arab. Univ. J. Agric. Sci.12 (1) :361 -
369.

Mead, R., R. N. Curnow, and A. M. Harted. 1993. Statistical
methods in Agricultural and Experimental Biology. 2nd
Ed. Chapman & Hall, London pp. 10-44.

Nawar, A. 1991. Some physiological and biochemical aspects
of leaf iron chlorosis in Anna trees.1-Leaf iron fraction,
mineral composition and activity of peroxidase and
catalase enzymes. Alex. J. Agric. Res. 36 (2)103-114.

Nijjar, G. S. 1985. Nutrition of fruit tree, ushara jiku markala
puplisher new -delhi, India, pp:10-50.

Osman, L. H. and A. Abo-Taeb-Safia 1999. Effect of
mineral fertilization levels of nitrogen, phosphorus and
potassium and boron sprays on growth of olive trans
plants. Minufiya J. Agric. Res. 24(1): 237-250.

Perica, S., P. H. Brown, J. H. Connel, A. M. S. Nyomora, C.
Dordas, H. Hu, 2001. Foliar boron application improves
flower fertility and fruit set of olive. Hort Sci. 36(4):714-
716.

Rai, R. M. and J. D. Tewari. 1988. Yield contributing factors
as influenced by micro-nutrient sprays in orange.
Progressive Hort. 20:124- 127.

Rezk, A.l., O.A . Nofad and A. B. El-Nasharty. 2008 .
Improving yield and quality of some olive cultivars using
an integrated and balanced fertilization program grown in
calcareous soil . Alex. Sci. Exch. J.29: 217 - 222 .

Tsdlidas, C. D., N. Yassoglou, C. S. Kosmas, and C. H.
Kallianov, 1994. The availability of soil boron fractionsto
olive trees and barley and their relationship to soil
properties. Plant Soil 162: 211-217.

Venugoplan, M.V., P. P. Tarhakar and J Singh.1995.
Efficacy of phosphate carriers as foliar fertilizer on rain
fed upland cotton (Gossypiumhirsutum). Indian J.Agric.
Sci.65(5): 320-328.



400 ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL. 39, No.3. JULY - SEPTEMBER 2018

@ padld)
O30 Basms dsanaly s pail gl 5 (s iy 5 S il o) B
AL 52

OS5 - Jo sl Alabaay 45 )lke 3 el (B sl & il
axdinall 3 il 5ol Undise il o388 el
oo oSl ualiall aladiul 3 3 ol il (e
oo Nk ol jisdl AN S Lo sl Aokl
Saall 1 8 g 8l aladiuy)

LS o guady il Jumdl e Jsemnll &4 s
Al el 055 0 el b sasall pallad s J geasdl)
e EBE sV i) die ddesl Al el
X s sl % V05 Sl jualiall (e daslia
%

Ll Al — Gl gl Al L)
GOSN A jualiall —(5 padl) saill—4y )l el Ll
Oos S — Jlall By sall palliad = J geanal-

Aliie duel )3 awse COB DA Al jall 28y sal
A aalially (5ol AL Al Yoy [YarecY
S5 gos S 5 slfaa Ve Y0 S g g s
o A il 5 Ayl 5 yeall 8% ) ) v, Yo
L gl aelpll Ll dwd) el e (S
o Al M ad) g5l sasall Galliad s J seanadll
—del S dihia Aol 30 A4S Ao e Aol A0
BULCR P RO I SR E - SRV PR TPW
csile e ISV g a1 5 Gele e DY) g sale
Ll Lol d 00 dalus canl gl el e (3,5
Ol e S Lad Ll ddll el
G oosldl (e S sl aslinlly il
ally Labady 5a0 (s (Jsanall Gl ()



