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ABSTRACT

This investigation was carried out during 2000 end 2001 seasons on
Chemlali trees grown in @ sandy soil, te study the effect of different doses of
ammonium nitrate and potassium sulphate on leal mineral content, leaf
carbohydrate content, fruit set percentage, yield and fruit quality. The results could be
summarized as follows:

Treated trees with (1.5 Kg ammonium nitrate + 1 Kg potassium sulphate) T, ,
or {2Kg amrmonium nitrate + 0.5 kg potassium sulphate) T6 and (2 Kg ammonium

nitrate + 1Kg potassium sulphate) T, gave a significant increment in leaf nitrogen
content, fruit weight / tree {kg), no. of flowers per inflorescence and fruit length in both
seasons as well as increased flesh weight and flesh percent in the first and in the
second seasons for leaf potassium content. The concentration of leaf phosphorus,
nen reducing sugars and total sugars in both seasons as well as {otal carbohydrates
in the first season were not affected by soil applications.

Yet added (2 Kg ammonium nitrate + 0.5 Kg potassium sulphate} T, and (2

Kg ammonium nitrate + 1 Kg potassium sulphate) T, significantly increased fruit set
%, il % in the fruit flesh and moisture % in both seasons.
The results also indicated that T, (1.5 Kg ammonium nitrate + 0.5 Kg

potassium sulphate), T, , T, and T, increased both leaf reducing sugars, starch in
both seasons as well as increased flesh weight, flesh % and total carbohydrates in the
second season. Likewise, all soil applications, except T2 (1.0 Kg ammonium nitrate +
0.5 kg potassium sulphate) significantly increased frult weight, leaf and fruit nitrate.

INTRODUCTION

Qlive (Olea Europea, L.) is one of the oldest cultivated tree crops in
the history of the world about 8000 years ago. it was originated in the ancient
times in the eastern side of the Medilemranean Sea (Hartmann and
Papaicannou, 1971). Olive has spread to all the countries around the
Mediterranean basin, which is still the major region of olive production until
today.

Olive is one of the most important and popular fruit crops in Egypt
and its total acreage exceeded rapidly during the last years, especially in the
newly reclaimed lands. According to the latest statistical estimates of Ministry
of Agnculture (2002), The tolal acreage grown with olive reached about
113080 feddans, with total production of about 293903 tons fruits.
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Olive fruits are chiefly used for oil extraction or pickling. Yet, oil
production is by far the most important source of income; being greally priced
for its fine flavor and cooking properties. Despite the competition from edible
oils, increased production of olive oil, is still desirable to meet the high
demands of non-producing or even producing countries, (Bailey, 1961).

In soil of low ferility such as sandy soils, olive plants suffer from lack
of autrien! elements. Hence, growth of the trees is week, reflected on
reducing tree production. This trials aimed to stimulate growth of olive trees
through improving fertilization program which play important role in activating
growth, fruiting encouraging cell division and stimulating the biosynthesis of
orgar:ic foods (Nijjar, 1985 and Blevins and Lukaszewski, 1998). Olive tree
grown under sandy soil responds very well to the application of
macrcnulrients (Ferreira et al.,, 1980; klein and Winbaum, 1985; Al- Sakel,
1987; Cimato ef al., 1890; Arquero ef al., 2000; Connell ef al., 2000; Ragab,
2002 and Ahined and Ragab, 2002).

Nitrogen is one of the major nulrients, which is considered an
important aspect and limiting facter for productivity of olive trce because tree
absorb large amounts of it from the soil { Haggag, 1996 and Amit Jasrotia ef
af, 1999). Likewise, potassium is a very important essential element which is
commonly in short supply in the s0il, and it is extensively used in fertilization
in Egyptlian olive orchards, (Klein and lavee, 1977).

Therefore, the present investigation was carried out to study the
effect of different soil application rates of nitrogen and potassium fertilizers on
leaf mineral content, fruit set, yield and fnuit quality including oil content in
Chemiali clive cultivar grown under sandy soil conditions.

MATERIALS AND METHODS

The present study was carried out during two successive s5easons
{2000 and 2001) in order to study the effect of different doses of nitrogen and
potassium fertilizations on the nutritional status and fruit quality of Chemlali
raised from olive trees (Olea Europea, L.). The trees were grown in a private
orchard, located at Esmailia - Cairo desert road. The irees were nine-years
old and grown in a sandy soil at 6X8 meters apart. All trees were pruned in

winter and annually fertilized with organic manure at & rate of 20 M? / fed.,in

December, besides, calcium superphosphate (15.5% P,0,) at a rate of 1.5

kg/tree in January. The orchard under surface irigation system. A composite
sample was taken from the soil of the experimental farm and analyzed by the
methods of (Jackson, 1967), one week prior lo commencing the experiment.
Physio-Chemical properties of the soil are shown in Table (1).

Twenty eight trees, as uniform as possible, were selected for this
study and received to the following fertilizer treatments:
1- 0.5 Kg ammonium nitrate + 0.5 kg potassium sulphate (control)
2- 1.0 Kg ammonium nitrate + 0.5 kg potassium sulphate
3- 1.0 kg ammonium nitrate + 1.0 kg potassium sulphate
4- 1.5 kg ammoenium nitrate + 0.5 k5 potassium sulphate
5- 1.5 kg ammonium nitrate + 1,0 kg potassium sulphate
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6- 2.0 kg ammonium nitrate + 0.5 kg potassium sulphate
7- 2.0 kg ammonium nitrate + 1.0 kg potassium sulphate

Table {1): Soil chemical and physical properties for the experimental

orchard.
. Soil depth {(cm

Parameter Unit 030 30-60 50-90
PH 8.1 8.1 8.1
EC dSm™ 0.49 0.25 0.28
Soluble Cations:

Ca*t meq/ 1.3 0.7 0.9
Mg meq/! 0.8 0.4 0.3
Na* meqg/ 2.9 1.3 1.5
K* meqg/ 0.1 0.1 0.1
Soluble Anions:

HCO, meqg/! 0.9 08 0.7
C1; meg/] 3.0 1.2 14
SO;” meq/! 1.0 0.7 0.7
CaCO, % 3.5 2.8 27
Gravel % 0.80 1.10 1.15
Sand % 96.23 95,24 94.60
Silt % 112 1.06 1.55
Clay % 1.85 2,60 2.70
Texture Sand Sand Sand

The experiment was arranged in a randomized complete block
design with four replicates for each treatment and each replicate was
represented by one tree.

Potassium sulphate fertilizer was applied in two equal doses in the
last week of February and May. Whereas, ammonium nilrate fertilizer was
applied in three doses in the last week of February, May and August,

For evaluating the studied treatments on fruit set, iwo main branches,
on the east and west sides of each tree were lagged in April of the two
expenmental seasons_.The number of flowers per inflorescence was
determined at full bloom on the selected branches .iany and Kilany, 1990).
After a month, data were recorded for fruit set percentage (El-Sharkawy,
1899).

On August, 15 of both seasons, 40 leaves, were taken at random
from the middie of non-fruiting terminals previously tagged in spring, from all
over the outer circumference of the experimental trees for mineral analysis.
The leaves were thoroughly washed with tap water, rinsed with distilled water
and oven dried at 70°¢ to constant weight. The dried leaf material of each
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sample was then ground in a porcelain mortar to avoid contamination. 0.3 gm
from each ground sample was digested with H,SO, and H, 0, according to

Evenhuis and DeWaard (1980). Suitable aliquots were then taken for mineral
determinations. Total nitrogen and phosphorus were determined
colorimetrically according to (Evenhuis, 1976) and Murphy and Riley (1962),
respectively. Potassium was determined by a flam photometer.

For the nitrate determination, 0.5 gm of dried material (leaf or fruit)
was shaken in 20 mi distilled water for 20 minutes, then filtered (Bar-Akiva,
1974). An aliquet disulfonic acid method of the filtrate was used for analysis
according to (Bremner, 1865).

For extracts of sugars, half of gram from the dry ground material of
the leaf tissues of each replicate was plunged into 80% ethanol, boiled for 30
minutes and the extract was decanted. The residue was re-extracted twice in
fresh 80% ethanol for another 15 minutes and the resultant extracls were
combined, and made up to volume by 80 percent ethanol. The residue
remained, after alcoholic extraction, was used for the determination of starch
and the inseoluble nitrogen fractions.

Reducing and total soluble sugars were determined in the alcoholic
extract by the Nelson arsenate-molybdate colorimetric method (Malik and
Singh, 1980) before and after hydrelysis with concentrated HCI, The non-
reducing sugars were calculated by the difference between total so.uble
sugars and reducing sugars. The starch content was determined in the
residue remaining after sugar extraction. A 0.1g of the residue was
hydrolyzed with concentrated HCI for three hours under reflux condenser
(A.O.A.C., 1950) and the reducing potential of the hydrolysate  was
determined by the arsenayte-molybdate methed. A faclor of 0.9 was used to
calculate starch (Woodman, 1941). The different carbohydrate fractions were
expressed as percent on dry weight basis.

Al harvest time, on September, 15 in both seasons, the yield of each
tree was collected and a sample of 50 fruits was taken. In each fruit sample,
the average fruit weight, fruit diameter and length, flesh and seed weight
were recorded. The equatorial diameter as well as the length of each
individual fruit was measured by vemier caliper and the average was
calculated. The molsture percentage was determined after the fruits flesh was
oven dried to a constant weight at 60°C.

The oil content of the fruits was determined by exiracling oil from
S5gm dried material by means of Soxhalt fat-extracting apparatus using
petroleum ether at 80°-80"C boiling point. Oil extraction was camied out for
about 8 continuous hours (A.O.A.C. 1980).

Data were statistically analysed according to Snedecor and Cochran
(1990), and L.S.D. test at 0.05 level was used for comparison between
treatments.
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RESULTS AND DISCUSSION

1-Effect of soil application with nitrogen and potassium on the leaf N, P
and K content of Chemilali olive trees:
Data in Table (2) clearly show that leaf N significant increased, when

the trees were subjected to T, (1.5 kg ammonium nitrate + 1.0 kg potassium
sulphate), T, (2.0 kg ammonium nitrate + 0.5 kg potassium sulphate} and

T, (2.0 kg ammonium nitrate + 1.0 kg potassium su'phate} in both seasons.

This increment in leaf N level might be due to the addition of nitrogen in all
these fertilizer combinations or might be to the presence of potassium at a
suitable level which improved the absorption and translocation of nitrogen by
the plants, These results are in agreement with those obtained by Klein and
Lavee (1977), Jordaoc ef al. (1994), Perica ef al. (1994), Nijensohn and Maffei
{1995) and Sourour (2003). They reported thal the application of nitrogen in
combination with potassium caused an increase in the leaf nitrogen.

As regards to P leaf content of, the data showed that the application of
various rates of N and K caused no clear effect on the phosphorus
concentration in the leaves, also no significant differences were found among
all freatments. These results are in agreement with those observed by Miao
et al (1993), Nijensohn and Maffei {1995) and Sourour (2003).

Table (2): Effect of soil application with nitrogen and potassium on leaf
nitrogen, phospherus and potassium contents of Chemlali
olive trees, 2000 and 2001.

- N% P% K%
Treatments 455~ 7001 | 2000 | 2001 | 2000 | 2001
T 102 | 124 | 022 | 023 | 188 | 1.75
L E, 1.26 1.27 0.22 0.23 1.89 1.86
T, 132 | 136 | 022 | 022 | 1.93 ] 1.66
T, 136 | 137 | 021 | 022 | 164 | 200
T, 138 | 145 | 021 | 021 | 200 | 243 |
T 140 | 1.46 | 020 | 021 | 203 | 2790 |
A 141 | 147 ] 020 | 020 | 2.04 | 201
[LS.Doye 046 ] 020 ] NS | NS | NS | 048

The combinations between nitrogen and potassium treatments did not
cause a significant difference in the concentration of potassium in the leaves

in the first season. However, in the second one, e treatments T, (1.5 kg
armmonium nitrate + 1.0 kg potassium sulphate), T, (2.0 kg ammonium

nitrale + 0.5 kg potassium suiphate) and T, (2.0 kg ammonium nitrate + 1.0

kg potassium sulphate) gave a significant increase in potassium
concentration as compared with the control, (Table 2). The oblained data in
the first season are in line with those obtained by Nijensohn and Maffei
(1995) and Sourour (2003) working on olive irees. They reported that leaf
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potassium content was unaffected by potassium and nitrogen fertilization.
However, the results in the second season are in line with those reported by
Perica ef al. (1994); working on olive trees. They found that a distinct
increase in leaf content of potassium with increasing the level of nitrogen plus
polassium fertilizer application. On the other hand, Jordao af al. (1994) and
Sourour (2003) working on olive trees found that the addition of high amounts
of nitrogen with potassium caused a significant decrease in leaf potassium.
2- Effect of soil application with nitrogen and potassium on the leaf and
fruit nitrate content of Chemlali olive trees:
Data presented in Table (3) show the effecl of NK fertilizalions on ieaf

and f-uit NO,- N contents. The data indicated that there were significant
diffcrences between the control and all treatments in both seasons except
T, (1.0 Kg ammonium nitrate + 0.5 kg potassium sulphate). These results are

similar to those obtained by El- Sisy (2001) worked on NK fertilization of
guava trees.

Table (3): Effect of soil application with nitrogen and potassium
on {eaf and fruit nitrate contents of Chemlali olive trees,

2000 and 2001 (mg NO, - N/100g dry weight).

Leaf Fruit
Treatments 2000 2001 2000 ¢ 2001
T 83 e 37 40
T, 85 89 35 44
T, 96 117 39 49
T, 97 179 42 51
T, 100 126 47 56
T, 116 126 50 62
T, 128 131 54 65
LSD. . 13 1% 8 9

J- Effect of soil application with nitrogen and potassium on reducing,
non-reducing, total sugars, starch and total carbohydrates:

in both seasons of the study, the results in Table (4) indicated that the

reducing sugars and starch content in the leaves of treatments 4, 5,6and7

were significantly higher than those of the control (T, }.These results agreed

with Lthose obtained by Nawar (1982} on some olive varieties, He found a
positive relationship between nitrogen fertilization and leaf reducing sugars
and starch levels.

The result also indicated that, in hoth seasons, leaf non-reducing and
total sugars contents were not significantly affected by the different studied
treatments. These results are in Jine with those obtained by Haas (1945) who
found that more sugars were present in olive leaves collecied from orchards
where fertilization was not practiced, in comparison with those collected from
fertilized ones. The same trend of results was obtained by Sourour (2003).
She found that the combination between nitrogen and potassium fertilization
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did not cause significant effect on leaf non reducing and tolal sugars content
for Picual and Chemiali olive.

Table {4): Effect of soil application with nitrogen and potassium on
leaf carbohydrate content of olive trees, 2000 and 2001.

Total
Reducing Non-Reduclng |Total Sugar} Starch
iTreatments Sugars sugars % o Carbotzdrates

2000 | 2001 [ 2000 2001 (200020012000 2001 2000| 2001
125 1.34 [ 1.30 | 149 |2.64|283(4.00/3.65|6.64| 648
125 | 1.36 | 144 | 151 |269]287]404]3.75/6.73] 6.62 |
127 [ 137 | 1.44 | 153 [2.71]2.90]4.08[3.97(6.79] 687 |
130 | 141 ] 149 ] 1.56 ]2.79/2.97]4.10[4.04)6.89] 7.01
135 | 146 | 153 | 1.81 [2.88{3.07[4.13[4.1017.01] 717 |
T, 135 1.48 | 1.57 | 1.63 [2.92(3.12l4.15/4.20|7.07] 732 |
T, 140 | 154 | 158 | 169 [298/323]4.17]4.25]7.15] 7.48
L.S.D. 0.04 | 005 | NS | NS [NS|NS|[0.10[033|NS| 0.41

i

The data in Table (4) also showed thal the appiication of various rates
of N and K generally, increased the concentration of total carbohydrates in
the leaves. Significant differences were found only between the control and

each of T, (1.5 kg ammonium nitrate + 0.5 kg potassium sulphate), T, (1.5 kg
ammonium nitrate + 1.0 kg potassium sulphate), T, (2.0 kg ammonium

nitrate + 0.5 kg potassium sulphate) and T, (2.0 kg ammonium nitrate + 1.0

kg potassium sulphate) in second season. These results are in agreement
with those observed by Nawar (1982) working on some olive cultivars. He
found a positive relationship between nitrogenous fertilization and the leaf
total carbohydrates caontents. This increment was atiributed to a temporary
increase in the pholosynthetic rates after heavy nitrogen application, {Nijjar,
1985). On the other hand, Sourour {2003) found that K and N combinations
had no significant effect on leaf total carbohydrates.
4- Effect of soil application with nitrogen and potassium on fruit set,
fruit weight/tree and number of flowers per inflorescence:

Data in Table(5) clearly showed that the studied trealments, lended to

increase nunber of flowers per inflorescence as compared with the control

but the differences were only significant for T, (1.5 kg ammonium nitrate +
1.0 kg potassium suiphate), T, (2.0 kg ammonium nitrate + 0.5 kg potassium

sulphate) and T, (2.0 kg ammonium nitrate + 1.0 kg potassium sulphate).

The apparent increase in the number of flowers born on each inflorescence
might be lfocked upon as a direct effect of nitrogen fedilization on the
inflorescence length. It seems more probably that adequate nitregen in
conjunction with sufficient carbohydrates during the critical periods of
inflorescence formation and flower differentiation would stimulate greatly the
potential size of an inflorescence and concurrently increases its flower
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number. The results of Hartmann (1958), as well as Hackett and Hartmann
(1884) may suppont this conclusion.

Data concerning the effect of nitrogen and potassium fertilization on
fruit set and yield expressed as fruits weight/tree (Kg) are listed in Table
(5).The present results indicated that the studied treatments, tended to
increase fruit set percentage as compared with the control, but the

diffeiences were only significant for T, (2.0 kg ammeonium nitrale + 0.5 kg

polassium sulphate) and T, (2.0 kg ammonium nilrate + 1.0 kg polassium

sulphate) treatments. These results are in agreement with those obtained by
Cimato et al. (1990), Amit Jasrotia et al. (1999) and Sourour {2003). They
found that nitrogen and potassium fertilization increased fruit set and reduced
fruit drop.

The results also revealed that in both seasons T, (1.5 kg ammonium
nitrate + 1.0 kg potassium sulphate), T, (2.0 kg ammonium nitrate + 0.5 kg

potassium sulphate) and T, (2.0 kg ammonium nitrate + 1.0 kg potassium

sulphate) increased fruit weight/ tree when compared with the control. These
resulls are similar to those obtained by Velasco et al. (1963), Vlasic (1968),
Klein and Lavee {1877), Nurberdyev ef al (1983), Cimato et al. (19P0),
Marcelo and Jordao {(1994) and Amit Jasrotia ef ai (1999). On the other
hand, Sourour {2003) found that the effect o/ combinations between nitrogen
and potassium did not appreciably change the amounl of yield in olive
cultivars.

Table (5): Effect of soil application with nitrogen and potassium on fruit
set, number of flowers / inflorescence and fruit weight / tree
of Chemlali olive trees, 2000 and 2001.

Eea*ments Fruit set % Tghg:eﬂs%\zﬁtr:sei Fruits T:lgg) h tree
[ 2000 | 2001 | 2000 2001 2000 2007
T, 500 | 640 | 1265 12.98 14.71 15.78
T, 5.15 6.50 12,85 13.00 14.75 16.00
%,’i‘ 5.17 8.56 | 13.00 13.22 1525 | 1820 |
5.26 668 | 13.32 13.35 15.48 1623 |
T, 5.45 7.00 | 1555 15.85 18.13 18.90
T, 8.38 837 | 17.95 17.90 19.64 20.00
T, 8.50 8.05 18.00 18.15 20.55 21.00
TSDh.., 053 | 0.68 | 142 0.78 0.79 0.69

§- Effect of soil application with nitrogen and potassium on fruit quality
of olive trees:

a- Fruit weight, length, diameter, seed weight, flesh weight and flesh
percent:

It could be stated from the data in Table (8) that the length of the control fruit

T, was significantly lower than that inT, (1.5 kg ammonium nitrate + 1.0 kg
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potassium sulphate), T, (2.0 kg ammonium nitrate + 0.5 kg potassium

sulphate) and T, (2.0 kg ammonium nitrate + 1.0 kg potassium sulphate) in

both seasons. On the other hand, Sourour {2003) found that the application
of nitrogen and potassium fertilization caused a significant decrease in fruit

length of Chemlali olive trees. The resulis also showed thatT (1.5 kg
ammonium nitrate + 1.0 kg polassium sulphate), T, (2.0 kg ammonium

nitrate + 0.5 kg potassium sulphate) and T, (2.0 kg ammonium nitrate + 1.0
kg potassium sulphate) , in the second season, significantly decreased fruit
diameter as compared with T, . Similar results were found by Sourour (2003)

who found that fruit diameter was significantly decreased as affected by the
interaction between nitrogen and potassium fertilization. However,
Loupassaki ef al (1893) working on Manzanlllo trees, found that fruit shape
was not affected by any of the nitrogen and potassium fertilizer treatments.

It is clear from the data in Table (6) that combined application with
nitrogen and potassium treatment were very effective in improving fruit weight
of olive trees , the differences were significani between all treatments and the

control except T, (1.0 Kg ammonium nitrate + 0.5 kg potassium sulphate).

The results are in line with those obtained by El-Tomi ef ¢/ (1966), Fandi
{1887), Haggag (1986) and Amil Jasrotia ef &l (1998). However, Loupassaki
ef al, (1993), Marcelo and Jordao (1994) and Sourour (2003) reported that no
significant effect of either nitrogen or potassium application rales were
cbserved on mean fruit weight.

Table {6): Effect of soll application with nitrogen and potassium on fruit
physical properties of Chemlali olive trees, 2000 and 2001.

. Frult
Fruit weight dlameter Frult iength |Seed weight| Flesh

Treatments |  (gm) g (em) (gm)  |weight {gm)

2000 } 2001 | 2000 | 2001 | 2000 | 2001 | 2000 | 2001 | 2000 [ 2001 | 2000 | 2001
1.00 | 1.06 [1.07 | 1.18 [1.25 | 1.25 | 0.31 | 0.34 | 069 0.72 [69.00|67.93
1.05 | 143 (107 {115 (128 {127 (031 (0341074079 |70.48 69@
1451120 (105 1113 [ 1.28 | 1.27 | 0.31 | 0.33 | 0.84 | 0.87 | 73.05 ?2@
124 1130 | 1051143 11351133 ] 030 1 033 | 094|007 175.81 74@
1351138 105 ) 1.01 | 1.45 | 1.44 | 030 | 0.3t | 1.05]1.05 |77.78|77.21
144 | 145 [ 1.04 | 0.95]1.45 | 145 | 0.28 | 0.31 | 1.16 [ 1.14 [ 80.56|78.62
153 | 1.56 | 1.04 [ 090 [ 1.54 | 1.52 | 0.26 1.27 1.24 (83.0180.00

021
069 | 0.08 | N.S | .08 O.ﬂ 005 | NS Nﬂ 0.27 0.32} 7.38 | 9.54

Flesh %

AR

S0 06

Data in Table (6) clearly show that significant increase in flesh weight
(gms) and flesh-fruit percentage were observed, when trees were soil applied

with T, (1.5 kg ammonium nitrate + 1.0 kg potassium sulphate), T, (2.0 kg
ammonium nitrate + 0.5 kg potassium sulphate) and T, (2.0 kg ammonium
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nitrate + 1.0 kg polassium sulphate) in both seasons except T,(1.5 kg

ammonijum nitrate + 0.5 kg potassium sulphate) in second season. The
results are in line with those obtained by Marcelo and Jordao (1994) who
found that fruit quality was significantly affected when the tree received NK.
On the other hand, Ei-Tomi et &l (1966), Loupassaki et al. (1993) and
Sourour (2003) found that flesh weight and flesh-fruit percentage were not
greatly affected by fertilization.
in both experimental seasons, the difference in seed weaight was not high
enough to be significant between the different fertilization treatments. The
results are in line with those obtained by Nawar {1982) and Sourour (2003).
b- Oil percent and moisture percent:

Data concerning the effect of nilrogen and potassium fertilization on
moisture percent and il percent are listed in Table (7).

The present results indicated that, in both seasons, the studied
treatments, tended to increase oil percent as compared with the control, but

the differences were only significant for T, (2.0 kg ammonium nitrate + 0.5

kg potassium sulphate) and T, (2.0 kg ammonium nitrate + 1.0 kg potassium

sulphate) treatments. These results are in harmony with those oblained by
Nawar (1982), Loupassaki ef al. {1993), Haggag (1998) and Amit Jasrolia et
al. (1999). However, El-Tomi et al. (1966), Fandi (1987), Marcelo and Jordao
(1994), Femandez-Escobar and Marin (1999) and Sourour (2003), found that
there were no statistical differences between soil application of nitrogen
and/or potassium on fruit 0il content.

The epparent increase in oil percentage of olive fruit harvested from
ferilized trees might be attributed to the high carbohydrates Ilevel
manufactured under these conditions. Thus, more amounts of carbohydrates
would be probably directed towards the fruits and synthesized into oil.
Katajure and Narasaki (1954), Chrysocheris (1961) and Bacha (1970) noticed
a relationship between oil accumulation and carbohydrate content in olives.
Moreover, Abd-El Messeih (1966) reported that girdling increased the oil
content of Chemlali olive fruits, while defoliation decreased it, markedly.
These findings may strongly support such interpretation.

Table (7):Effect of soil application with nitrogen and potassium on {ruit
chemical properties of Chemlali olive trees, 2000 and 2001.

Qil % Moisture %
Treatments 2000 7601 2000 2001
T, 6749 | ©6.55 55.00 54.34
T. 67.80 &7.90 56.38 55.04
T, 68.00 €8.05 58.44 58.00
T, 68.20 68.15 80.00 59.70
T 89.50 89.13 62.22 50.77
T 69.95 70.00 64.45 62.89
T 70.00 70.32 8641 64.00
LSD., .. 2.22 3.44 847 6.45
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In both experimental seasons, the difference in fruit moislure percent
was high enough to be significant between the control and both of T, (2.0 kg

ammonium nitrate + 0.5 kg potassium sulphate) and T,. Similar result was

found by Nawar {1982) who reporied that nitrogen application tended to
decrease the moisture percentage of olive iruits. However, Sourour (2003)
found that nitrogen and potassium fertilization had no effect on fruil moisture
percent.

REFERENCES

Abd El-Messeih, M.N. (1986). Studies on flowering and fruiting in olives. M.
Sc. Thesis, Alexandria University.

Ahmed, F. F and M. A. Ragab (2002}, A new trial to simulate growth and
nutritional status of Picual olive transpiants. The First intermational
Conference on Olive Cuitivation, Protection and Processing, 25-27,
Sept. El, Arish Egypt. pp. 19-35.

Al-Saket, I. A. (1987). A preliminary study on the effect of foliar urea spray on
the yield, oil percentage and nitrogen content of Koratena olive cultivar,
Dirasat , 14(2): 19-31.

Amit Jasrotia, R.P. Singh, J.M. Singh and V.P, Bhutani (1999). Response of
olive trees to varying levels of N and K fertilizers. Acta Hort. 474; 337-
340, (Hort. Abst. 1999, vol, 89{11): 9975).

Arquerc O.; D. Barranco;, C. Navarro and De C. Toro (2000). Use of
monopotassium phosphate as leaf ferlilizer for olive. The fourth
International Symposium on olive growing (Olive 2000). Valenzano
italy, 25-30 Sept., p. 60.

Association of official agricultural chemists (1950). Official methods and

tentative methods of analysis. 7 Ed., P.810, Washington, D.C., U.S.A,
Association of official agricultural chemists (1980). Official methods of

analysis. 4" Ed. Association of official analytical chemists.
Washington, D.C,, U.SA.

Bacha, M.A.A. (1970). Seasonal changes In carbohydrates, total nitrogen and
oil content in sorme olive varieties. Ph.D. Thesis, Alexandria Universty.

Bailey, L. H. (1861). The standard Cyclopedia of Horticulture. Vol 11: 1414-
1415,

Bar-Akiva, A. (1974). Nitrate estimation in citrus leaves as means of
evaluating nitrogen fedilizer requirement of citrus trees. Intemational
Citrus Congress, 1; 158-164,

Blevins, D. G. And K. M. Lukaszewski {1998). Boron in plant structure and
function. Annu. Rev. Plant Physiol. Plant mol, Biol., 49: 481-500.
Bremner, J. M. (1965). Inorganic forms of nifrogen. Methods of soils Analysis
{2). Amer. Soc. Argon, Madison, Wisconsin. (C.F. Black et al., P. 1179-

1237).

Chrysocheris, L. (1961). Studies on the physiology of the olive fruit in the
olive variely Koroneici {growth and eleogensis). Cairo edibie fats and
oils syrnposium. Facuitly of Agr. Cairo Univ, (April, 1961).

5481



Abd Ellah, Eman EI-S. K.

Cimato, A., M. Marranci and M. Tattini (1980). The use of foliar fertilization to
modify sinks competition and to increase yield in olive (Olea europaea
¢v. Frantoio). Acta Horticulturae 286: 175-178.

Connell, J. H.; L. Ferguson; W, H. Krueger: G.S. Sibbett; P. D. Metheney and
H. Reyes (2000). Effect of foliar applications of urea on olive leaf
nitrogen, growth and yield. The fourth international symposium on Olive
growing (olive 2000), Valenzano. ltaly, 25-30 Sept., p.19.

El-Sharkawy, S. M. (1999). Physiological studies on flowering and fruiting of
trees. Ph. D. Zagazeeg Universily.

El-Sisy, W. A. (2001). Response of guava irees to some irrigation and
fertilization trealments. Ph.D. Thesis, Fac. Of Agric., Univ. of Alex.
Egypt.

El-Tomi, A. L., M. A. M. El-Mohadi and G. M. Nour (1966). Effect of nitrogen
fertilization on produclivity of Chemilali olive tree at Burg El-Arab area-
Exirait du Bulletin de Listitut du Desert d'Egypte.

Evenhuis, B. {1976). Nitrogen determination. Dept. Agric. Res., Royal
Tropical Inst., Amstredam.

Evenhuis, V. and P. W. DeWaard(1980). Pnrinciples and practices in plant
analysis. FAQO soils Bull. 38(1):152-163.

Fandi, N. M. {1987). Effect of foliar fertilization, Chamical fruit thinnig and
supplemental irrigation on growth and fruiling of the "Nabali" olive.
Dirasat 14(2): 177-178. (Hort. Abst, 1989, vol. 59(5): 43B5).

Femandez-Escobar. R. and L. Marin {1999). Nitogen fertilization in olive
orchards, Acta Hort. 474: 333-335. (Hort. Abst. 1999, vol. 69(11):9974).

Ferreira, J.; M. Pastor and M. Magallanes (1980). Trnials on foliar nitrogen
fertilization in olive. Olea, December, 7-23 (C. F. Hort., Abst.,, 52:
5799).

Haas, A. R. C. (1945). Boron content in almond, olive and walnut trees. Proc.
Amer. Soc.ort. Sci. 46: 89-77.

Hackett, W. and H. T. Hartmann (1984). Inflorescence formation in the olive
as influenced by low-temperature, photoperiod and ieaf area. Bot.
Gaz., 125(1); 65-72.

Haggag. L. F. (1996). Response of Picual olive irees in sandy soil to various
forms of N fertilization {organic and chemical). Annals of Agric. Sci.
41(1):313-319, (Hort. Abst. 1997, vol. 87(7):6426).

Hartmann, H. T. (1958). Some responses of the olive to nitorgen fertilizers.
Proc. Amer. Soc. Hort, Sci. 72:257-86.

Hartmann, H. T. and P, Papaioannou {1871). Olive varieties in California.
Calif. Agnc. Exp. Stn. Bult. 720.

Jackson, M. L. {1987). Soil Chemical Analysis. Hall of India Private. New
Delhi, India.

Jordao, P. V., J. C. S. Dias, F. Calouro and M. L. Durate(1994). Effect of
fertilization on the leaf macronutrient concentralions of olive tree. Acta
Horliculturate No. 358, 197-201. (Hort. Abst. 1995, vol. 65(12):111386).

Kalajura, K. and T. Narasaki (1954). Fundamental studies on the utilization of
olive fruits. I-Changes in composition during maturation. Tech. Bull.
Kagawa agric. Coll., 6: 1-7. (Hort. Abst., 28: 1054).

5482



J. Agric. Sci. Mansoura Univ., 30 (9), September, 2005

Kilany, O. A. and, A.E. Kilany (1990). Effect of nitrogen fedilization on growth,
flowering, fruit quality and leaf nitrogen stalus of Picual olive trees.

3™ conl. Agric. Dev. Res., Fac. Agric., Ain Shams Univ., Cairo, Egypt,
December 22-24, 1990. Annals of Agric. Sci. Cairo, Special Issue, 585-
595.

Kiein, I. and S. Lavee {1977). The effect of nitrogen and potassium fertilizers
on olive produdction. C. R, 13th coll. Int. Potash. Inst. York, England. pp.
2985-304.

Klein, L. and S. A. Winbaurn (1985). Foliar application of urea to aimond and
ofive; teaf retention and kinetics of uptake. J. Plant Nutrition, 8(2): 117-
129,

Loupassaki, M. H., S. Perica and |. i. Androulakis (1993). Seasonal changes
in the olive fruit and the effects of surnmer applied nitrogen and _
potassiurn, Advances in Horticuural Science 7(2):65-68. (Hoit. Abst.
1984, vol. 84(10):1442).

Malik, C. P. and M. B. Singh (1980). Plant enzymology and histoenzymology.
A text Manual Kaijyoni Publishers, New Dethi, India,

Marcelo, M. E. and P. V. Jordao (1984). Effect of nitrogen and potassiurn on
yield and some fruit quality parameters of olive tree. Acta Hort. 356;
202-204. (Hort. Abst. 1995, vol, 85(12): 11140).

Miao, Q, X. J. Lun and X. Y. Liang (1993). Effects of K fertilization on the
conterts of nutrient elernents in banana leaves. Soils and Fertilizers
{Beijing). No. 2, 4-7. (Cited at Hort. Abst., 85(10). 2302).

Murphy, J. and J. P. Riley (1962). A modified single solution method for the
delermination of phosphorus in natural water, Anal. Chern. Acte. 27:31-
36.

Nawar, A. M. (1982). The nutritional status of the tree in relation to iowering
and cropping In some olive varieties (Olea ewropea L.). Ph. D. Thesis,
Fac. Fo Agric., Alexandria Univ., Egypt.

Nijensohn, L. and J. A. Maffel (1995). Response of olive trees to fertilization
in cruz de piedra, Maipu, Mendoza, and pararneters having a
diagnostic value.ll. Foliar dlagnaosis: N, P, K. Rlego No. 49 (Hort. Abst.
1997, vol. 87(8):7298).

Nijiar, G. S. (1985). Nutrition of Fruit Trees. Mrs Ushe Raji Kurnar Kalayani
Publishers, New Dethi, Indie, pp. 10-50.

Nurberdyev, M., V. A. Sholokhova and E. N. Domenskaya (1983). Effect of
mineral fertilizers on the growth and productivity of olives in south
western Tur Kmenia. Subtropicheskie Kultury 2: 110-117. (Hort. Abst.
1983, vol. 53(10): 7451).

Perica, A. |. |, Androulakis and M. H. Loupassaki /1594), Effect of surnmer
application of nitrogen and potassiurn on mineral cornposition of olive
leaves. Acta Hort. 356; 221-224. (Horl. Abst. 1995, vol. 85(12): 11141).

Ragab, M. A, (2002). Imporance of potessium, boron and citric acid for
obtaining an economical yield of Toffahi olives. The first International
Conference on Qlive Cultivation, Prolection and Processing, 25-27 Spt.
El-Arish, Egypt, pp. 36-49.

5483



Abd Eilah, Eman EI-S. K.

Snedecor, G. W. and W. G. Cochran (1090). Statistical Methods. 7™ edition,
lowa State Univ, Press, Ames, lowa, USA. P, 593.

Sourour, M. S. M. (2003). Response of Picual and Chemlali olive trees,
grown under two levels of irrigation to NK fertilization. Ph. D. Thesis,
Fac. of Agric., Univ. of Alex.

Velasco, E. E., A, J. Oliveria and M. L. Barros (1885). Mineral fertilization of
olives in the prowince of Grande. Results of seven years trial
Agronomica Lusil., 27; 103-22 (Solls and fertilizers, 30: 3904).

Vlasic, A. (1968). Nitrogen fertilization of olives on gravelly soil. Jugaslov.
Vocarstvo., 2: 17-28. (Hort. Abst,, 39: 7445),

Woodman, A. G. (1941). Food Analysls. Mc Graw-Hill Book Company, Inc.,
Maw York U.S.A.

GBS 9o (oto pasaligdl 3 ORI Oa Sl AL L
Aalid " Dad’ Qs Jladl Ll 3ag g dgeaaal g LD die 5 jualiad
gle) ol A

e Jals sy ot

bt —4e1 30 Sd S se — Ayt — R Cigay A

O—s Ailisg Sle ja Ulaal 86 L0l YooY jY e e Al 23a <y sal

g L6 Ll p (Dl i Jladl e gl ity 5y 2 gt A

e 0L il Cianiagl y Ll 33ga y Upeanadl Al Sie daas (300 Sl g et

_:U'l!

¥ ) All y (o el g Sl S aaS Y+ ppipd 5 a8 1,0 ) denaladl dlaladd b -
VA pssized O S aaS ¥ ) Al g (o paulop G S aaS +,0 + o pigal O i aaS
33050 (P Jla N 33 5 Jyeanddl 5 3 Y0 g 335 B (ppamiS s Dy HS paS
el Do g palll 5y B335 ede o Wiad 5 Rt ale (Pa LN Jsh
L0 e BN e pall B g p el g 3345 M ad Gl TV et i LD
webe JPa AN G Sl ) A R el iy Sl skl S5 5 o Ly
Al dag L

by sl A it Ay LAY Sie T a0y B Al p Lol daladll ool -
S g gyl A gl

3 (pa—eligs L5y 8 paS 2,0 4 4l B 5 a8 1,0) Aagl M COa i S -
L R RPN BT LI RV 5T LR VRGN R VST [ PP I R WET R TS
ol ol yaall oy B30k B Sl area Sdd LS L e !
i B oyl BASH 4 3 5 SO

S 0+ ag il G pat ) ) AU Aad) e L COLMD anep il LK -
ot il e AL 5 35900 5 i y AD (5 B Ay pine B35 (B (gl DG S



