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ABSTRACT

The present study was conducted during 2006 and 2007 seasons in a private
orchard in Alex- Cairo desert road on 13 years oid picual olive trees to study the effect of
mineral and bio-nitrogen fertilization comparing to traditional nitrogen fertilization on yield,
leaf mineral and fruit quality. The annual rate per tree were 1000, 2000 and 3000 gm
ammonium nitrate (NHJNO;) with or without 100 and 200 gm Halex biofertilizer. The results
reaveied that, in both experimental seasons, fertilization of picual olive trees with 2000 gm
ammonium nitrate +200 gm Halex per tree significantly increase the yield per tree, leaf P, K
content, fruit weight and dimensions with highest oil and unsaturated fatty acids content .On
the other hand, 3000 gm ammonium nitrate + 200 gm Halex treatment significantly increase
leaf N content and gave the lowest saturated fatty acids content. Therefore, under this
conditions of this study and resembling conditions, using the above mentioned treatment
2000 gm ammonium nitrate + 200 gm Halex may be a good recommendation for fertilizating
picual olive trees in order to obtain highest yield with good fruit quality. ’

INTRODUCTION

Olives (Olea europaea L.) is a major agricultural crop in the
Mediterranean basin. Olive tree has an important role in the development
of new agricultural societies for many reasons; i.e. the highly nutritional
values of its fruit oil, its many industrial production of fruit and seeds. In
addition, olive trees are more tolerance to the hard conditions in new
reclaimed lands at desert regions.

in Egypt, the majority of agriculture depends on chemical fertilizers,
which is energy consuming and expensive (Soliman, 2001). Moreover, the
nitrogenous fertilizers are lost via nitrate reduction, denitrification and
ammonia volatilization (Zaghloul, 2002). Also, some nitrogenous fertilizers
can be leached to the surface and underground water causing
environmental pollution (Attia, 1990). Therefore, the use of biofertilizers is a
particular interest to avoid the previously mentioned problems,
accompanied by the urgent demand to protect agroeco system from
damage (sustainable agriculture) (Herridge et al., 1994).

Biofertilizers are microbial inoculants (preparations containing living
micro organisms) which enhance production by improving the nutrients
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supplies of trees. There are number of inoculants with possible practical
application in crops where they can serve as useful components of
integrated plant nutrient supply systems. Such inoculants may help in
increasing crop productivity by increasing biological N Fixation availability
or uptake of nutrients through solublilization or increasing absorption,
stimulation of plant growth through hormonal action or antibiosis or by
‘decomposition of organic residues.

Recently, the real challenge of many investigators in the agricultural
research field is to stop using high rates of agro- chemicals which
negatively affect human health and environment.

Growth, nutritional status of trees, yield and fruit quality of olives trees
were greatly improved by the application of biofertilizers (Abou Ei- Khashab
et al., 2005 and Safia A. Taleb et al., 2004). Using of improved and
combined inoculum formulations held very much promise for increasing
yield in many important crops (Tiwary et al., 1998 on banana; Soliman,
2001 on banana and guava and Zaghloul, 2002 on potato).

Therefore, the objective of the present study was carried out to
investigate the effect of the application of mineral and biofertilization
treatments on yield, fruit quality and leaf mineral content of Picual olive
trees.

MATERIALS AND METHODS

This study was curried out during two successive seasons; 2006
and 2007 on 13- years- old on picual olive trees grown in calcareous soil in
a private orchard located at Alexandria- Cairo desert road (about 30 km
from Alexandria). The experimental soil was analyzed before starting the
experiment and the analysis data are presented in Table (1).

Fifty four of picual olive trees were uniform as possible, chosen
randomly for this study.

The following treatments were done:

1000gm ammonium nirate (NHNO,ree'year (fraditional  appication, control).
. 1000 gm ammonium nitrate (NH4NO3) + 100 gm HalexAree/year.

. 1000 gm ammonium nitrate (NH4NO3) + 200 gm Halex/Areelyear.

. 2000 gm ammonium nitrate (NH4NO3)/ tree/ year.

. 2000 gm ammonium nitrate (NH4NO3) + 100 gm HalexAreelyear.

. 2000 gm ammonium nitrate (NH4NO;) + 200 gm HalexAree/year.

. 3000 gm ammonium nitrate (NH,NO;)/tree/year.

. 3000 gm ammonium nitrate (NHsNO;) + 100 gm HalexAreelyear.

. 3000 gm ammonium nitrate (NH4NO;) + 200 gm Halex/tree/year.

OCONOOAWN
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The treatments were arranged in Randomized Complete Blocks
Design, in which each treatment replicated three times with two trees for
each replicate; i.e. 9 treatments X 6 replicate = 54 trees.

Ammonium nitrate commercial fertilizer (33 % N) was divided into
three equal doses and broadcasted on the soil surface in March, May and
August. Halex bio fertilizer was supplied by plant pathology Dept. Fac. of
Agric., University of Alexandria. The bio fertilizer was made up of mixture of
dinitrogen fixing bacteria Azotobacter spp., Azospirillum sp., and Klebsiella
sp., engineered for higher N-Fixation. The biofertilizer was used as a
suspension at two levels 100 and 200 gm / tree. The inoculation was
applied twice a year (in March and June).

Each experimental tree annually received 1.5 kg calcium super
phosphate (15.5 % P,0s) and 5 Kg cattle manure in January.

At full bloom (at the last week of April), twenty healthy shoots
representing the previous spring sprouted shoot (5 in each direction) were
chosen, labeled and flowers per shoot were counted.

In May, the number of set fruits per shoot were recorded for chosen
shoots and fruit set percentage was calculated.

At harvest stage (in October), yield per tree was estimated and a
sample of 80 fruits per experimental tree were taken at random for quality
determination. in each sample physical properties including fruit, pulp and
seed weights, fruit volume and dimensions as well as fruit length and width
were determined. In addition, oil content percentage of fruits was
determined according Juan (1990).

For leaf mineral content determination, a sample of leaf per tree
were randomly collected in the first week of September (Jones and Benton,
1994) washed and then dried to a constant weight at 70°C and ground by
stainless steel rotary knife. The ground dried material of each sample was
digested with sulphuric acid and hydrogen peroxide according to Evenhuis
and Dewaard (1980). Suitable aliquots were taken for the determine of N, P
and K.

Nitrogen and phosphorus were determined colorimetrically
according to Evenhuis (1976) and Murphy and Riely (1962), respectively.
Potassium was determined by flame- photometer according to Chapman
and Pratt (1961).

The moisture percentage was determined after the fruits flesh was
oven dried to a constant weight at 60°C. The oil content of the fruits were
determined by Soxhalt fat- extracting apparatus using petroleum ether
(A.O.A.C., 1980).
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Saturated and unsaturated fatty acids were determined in the oil
samples by gas liquid chromatography (Annon, 1966).

Data were subjected to the proper statistical analysis according to
Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

The response of picual olive trees to mineral and bio- nitrogen
fertilization resulted in:-

I- Yield, number of flowers per inflorescence and fruit set:

Concerning the effect of fertilization treatments on yield, the
obtained results in Table (3) indicated that 2000 gm ammonium nitrate +
200 gm Halex treatment significantly increased each of yield traits, i.e.
number of flowers per inflorescence and fruit set percent and yield per tree
than those of control and the other treatments. There were no significant
differences found by addition 200 gm Halex with either 2000 or 3000 gm
ammonium nitrate treatments in the number of flowers per inflorescence
and fruit set percent parameters. However, 1000 gm ammonium nitrate
(control) treatment significantly gave the lowest values. These results are in
agreement with those obfmined by Abd El- Hameed (2002), Safia et al.,
(2004), Abou EI- Khashab (2005) and Hegazi et al., (2007) on olive and
Mansour and Shaaban (2007) on Orange.

Many investigators referred to the promotion which occurred in
growth due to application of bio fertilizer (N,- Fixers) might be attributed to
its effect on increasing the availability of N- Fixed and the higher N- uptake
by plants (Subba Rao, 1984). The improve in flowering measurements
resulted by bio fertilizers application may be attributed to the stimulating
effect of the absorbed nutrients on photosynthesis process which certainly
reflected positively on measurements of both flowering and fruiting aspects
(Youssef et al., 2001 and Zaghloul, 2002).

ll- Fruit quality:

1.Physical properties:

Concerning the effect of mineral and bio- nitrogen fertilization on fruit
physical properties, the obtained data are listed in (Tables 3, 4, and 5).
It is evident that in the two experimental seasons, both of fruit weight and
flesh weight significantly increased by both of 2000 gm ammonium nitrate
+ 200 gm Halex and 3000 gm ammonium nitrate + 200 gm Halex
treatments than those of other treatments. However, seed weight was not
affected by any of the studied treatments as mentioned in Table (3).

As regard to the flesh percentage and dimensions of fruits, the
experimental data in Tables (4 and 5) revealed that, 2000 gm ammonium
nitrate + 200 gm Halex at treatment significantly increased fruit dimensions
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than those of other treatments in 2006 and 2007 seasons. Morever, there
were no significant differences in fruit width by addition 200 gm Halex with
either 2000 or 3000 gm ammonium nitrate per tree also, there were no
significant differences found between 2000 gm ammonium nitrate with
either 100 or 200 gm Halex per tree in flesh percent. On other hand, fruit
volume was extremely affected by 3000 gm ammonium nitrate + 200 gm
Halex treatment (Table 4). These results were coinciding with the findings
of Haggag, (1996), Abd El- Hameed (2002), Abou- Taleb et al., (2004) and
Abou EI- Khashab et al., (2005) on olive trees and Tayeh (2003) on citrus.

2.Chemical Constituents:
Experimental data concerning the effect of mineral and bio- nitrogen
fertilization on chemical constituents of picual olive fruit are presented in
Tabies (5, 6, 7 and 8).

a) Oil Content:
‘ In both seasons, present results of oil percentage are similar to the
above- mentioned result of flesh percentage, whereas it significantly was
increased by 2000 gm ammonium nitrate + 200 gm Halex treatment (Table
5).

b) Moisture Content:

Its clear from Table (5) that in two experimental seasons, 1000 gm
ammonium nitrate (control) significantly recorded higher moisture content
than those of other treatments in most cases, followed with 1000 gm
ammonium nitrate + 100 gm Halex treatment. There were no significant
differences found between 1000 gm ammonium nitrate (control) and 1000
gm ammonium nitrate + 100 gm Halex treatment. The stimulus effect of bio
fertilizers application may be attributed to the promotion effect on the
parameters of plant growth which are enable to absorb more minerals by its
root system and thus reflected on the total fruit yield and its properties.
Findings of many investigators give a real support to our results (Rizk and
Shafeek 2000 and Ali et al., 2001).

c) Fatty Acids Composition:
C,- Saturated Fatty Acids:

Data show in Table (6) indicated that saturated fatty acids, i.e.
myristic, palmitic, arachidic in both seasons and stearic in the second
season were significantly decreased due to the highest rates of bio
fertilization of the studied treatments. While, stearic fatty acid was not
affected by nitrogen and bio-fertilization in the first season. There were no
significant differences found by addition 1000 (control) with 2000 gm
ammonium nitrate treatments.

C.- Unsaturated Fatty Acids:

Vol. 13 (4), 2008 651



J. Adv. Agric. Res. ( Fac. Ap. Saba Basha)

The obtained data in Table (7) revealed that in both experimental
season, 2000 gm ammonium nitrate + 200 gm Halex treatment significantly
increased Oleic, Linoleic and Lionlenic acids. However, 3000 gm
ammonium nitrate + 200 gm Halex treatment significantly increase
palmitoleic acid content than those of other treatments. There were no
significant differences between addition 2000 and 3000 gm ammonium
nitrate with 200 gm Halex treatments in the first season for linoleic and
palmitoleic acids and in the second season for oleic acid. These resuits are
in accordance with those previously reported by Gomaa et al., (2006) on
prickly oil lettuce, they found that unsaturated fatty acids increased by bio
fertilization treatments.

lll- Leaf mineral content:-
The data representing the effect of mineral and bio- nitrogen fertilization on
leaf mineral content of Picual olive trees shown in Table (8).

A) Nitrogen:

It is obvious that in the two experimental seasons, 3000 gm
ammonium nitrate + 200 gm Halex treatment significantly increased leaf
nitrogen content than those of other treatments followed by 2000 gm
ammonium nitrate + )0 gm Halex treatment. There were no significant
differences found by addition 2000 or 3000 gm ammonium nitrate with
200 gm Halex on the leaf nitrogen content. These results are in line with
those reported by Abd EI- Hameed (2002), Safia et al., (2004), Abu EI-
Khashab et a/., (2005) and Hegazi et al., (2007) on olive trees.

B) Phosphorus:

The results showed that in both seasons, 3000 gm ammonium
nitrate + 200 gm Halex or 2000 gm ammonium nitrate + 200 gm Halex
treatments had significantly higher leaf phosphorus content than those
of remained treatments. These findings are in agreement with those
previously found by Abd EI- Hameed (2002), Safia et al., (2004), Abu
El- Khashab et al., (2005) and Hegazi et al., (2007) on olive trees.

C) Potassium: _

It was appeared that 2000 gm ammonium nitrate + 200 gm Halex
treatment significantly recorded higher leaf potassium content than
those of all other treatments. These results are in line with those
obtained by Abd El- Hameed (2002), Safia et al., (2004), Abu EI-
Khashab et al., (2005), Hegazi et al., (2007) on olive and Mansour and
Shabaan (2007) on orange.

This improving effect of leaf N and P content may be attributed to

NP fertilization and also to that the bacteria present in the bio fertilizers are

working as N,- Fixers (Frankenberger and Arshad, 1995 and Ruiz Lozano

et al., 1995). Also, Noel et al., (1996) reported that bacteria present in the
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bio fertilizers secret promoting substances or organic acids that enhance
nutrient uptake. Moreover, the hormonal exudates of the bio fertilizers
bacteria can modify root growth morphoiogy and physiology resuiting in
more absorption of nutrients (Monib et al., 1990).

- CONCLUSION

Generally, it could be concluded that the treatment of 2000 gm
ammonium nitrate and 200 gm Halex/ tree could be recommended to
improve yield and fruit quality of olive trees picual cv. under the same
conditions of this study.
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Table (1): Chemical and Mechanical Analysis of the experimental soil before starting the study

Depth Ec CaCO, Catlons (meqg/ L) Anions (mq/L)
(cm) Ds/ m pH ” Ca® Mg~ Na' K HCOy Cf SO+ Sand Silt Clay Texture

0-30 230 8.36 38 1050 350 145 010 1000 113 730 6401 1671 19.28 Sandy Loam

30 -60 2.72 796 46.80 450 5550 170 120 400 120 220 6656 7.72 2572 SandyClayLoam

60 - 90 3.52 820 4170 600 800 187 130 450 175 1200 6523 1159 23.18 SandyClayLoam

(eyseq eqes '3y -oeq ) sy BV PV [
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Table (2): Effect of Mineral and bio-nitrogen fertilizers on the number of
flowers per inflorescences, fruit set and yield of picual olives in

2006 and 2007 seasons:

Treatments No. of Flowers/ Fruit Set Yield
Per Tree/ Year inflorescence (%) (Kg/tree)

2006 2007 2006 2007 2006 2007

1000 gm NH,NO; (Control) 11.66 11.00 7.77 9.05 13.39 15.47

1000 gm NH,NO; + 100 gm - 12.66 13.00 9.02 11.66 15.59 17.87

Halex

1000 gm NH4NO; + 200 gm 15.00 16.00 11.60 14.80 17.01 19.76

Halex

2000 gm NH,NO, 13.33 14.00 10.88 11.78 15.62 17.01

2000 gm NH,NO, + 100 gm 16.66 18.00 1493 15.79 17.50 20.77

Halex

2000 gm NH,NO; + 200 gm 19.00 19.66 18.93 20.39 21.54 23.76

Halex

3000 gm NH,NO, 15.66 16.66 12.97 14.77 15.93 19.76

3000 gm NHNO3+ 100 gm 17.66 18.33 14.57 17.04 16.34 20.70

Halex

3000 gm NHNO3+ 200 gm 18.66 19.00 18.05 19.53 19.97 22.92

Halex

L.S.D. (0.05) 2.26 1.01 1.61 1.53 1.45 1.67

Table (3): Effect of Mineral and bio- nitrogen fertilizers on fruit, flesh and
seed weight of picual olives in 2006 and 2007 seasons:

Treatments Fruit Weight Flesh Weight Seed Weight
Per Tree/ Year (gm) (gm) (gm)
2006 2007 2006 2007 2006 2007
1000 gm NH,NO; (Control) 3.00 2893 2.03 1.94 0.97 0.98
1000 gm NH,NO; + 100 gm 3.24 3.31 223 2.32 1.02 1.00
Halex
1000 gm NH,NO; + 200 gm 3.70 3.82 2.66 276 1.04 1.05
Halex
2000 gm NH4NO, 3.1 3.50 212 2.44 0.99 1.06
2000 gm NH,NO; + 100 gm 4.33 4.51 3.32 3.41 1.01 1.10
Halex
2000 gm NH4NO; + 200 gm 5.44 572 433 4.61 1.11 1.11
Halex
3000 gm NH4NO, 3.91 412 291 3.13 1.00 1.00
3000 gm NHNO,+ 100 gm 4.14 4.83 3.05 3.78 1.04 1.04
Halex
3000 gm.NH/NOs+ 200 gm 428 5.16 3.25 4.04 1.08 1.11
Halex E ‘ '
L.S.D. (0.05) 0.731 0.555 0.770  0.566 N.S. N.S
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Table (4): Effect of Mineral and bio- nitrogen fertilizers on Fruit volume,
length and width of picual olives in 2006 and 2007 seasons:

Treatments Fruit Volume Fruit Length Fruit Width
Per Tree/ Year (cm’) (cm) (cm)
2006 2007 2006 2007 2006 2007
1000 gm NH4NO; (Control) 2.66 3.00 1.43 1.70 1.40 143

1000 gm NH,NO; + 100 gm Halex 2.96 3.30 1.76 1.86 143 150 -
1000 gm NH,;NO; + 200 gm Halex 3.23 3.70 1.93 2.00 1.50 1.66
2000 gm NH,NO, 3.00 3.46 1.83 1.90 1.66 1.60
2000 gm NH,NO; + 100 gm Halex 3.56 4.06 2.20 2.33 1.86 1.80
2000 gm NH,NO, + 200 gm Halex 4.00 493 2.40 2.63 2.10 2.13
3000 gm NH,NO, 413 4.26 2.03 2.20 1.80 1.73
3000 gm NH,NO;+ 100 gm Halex 473 4.80 2.06 2.20 1.90 1.80
3000 gm NH,NO3+ 200 gm Halex 5.10 5.43 2.10 2.33 2.00 2.00

[ L.S.D. (0.05) | 0556 | 0532 | 0.158 | 0.153 | 0.123 | 0.132 ]

Table (5): Effect of Mineral and bio- nitrogen fertilizers on fruit flesh,
moisture and oil percent of picual olives in 2006 and 2007 seasons:

Treatments Flesh Percent Moisture Oil Percent
Per Tree/ Year Percent
2006 2007 2006 2007 2006 2007
1000 gm NH4NO; (Control) 67.47 66.13 7713 73.75 22.35 24.06

1000 gm NH4NO; + 100 gm Halex 68.74 69.62 76.47 71.77 23.97 26.34
1000 gm NH4NO; + 200 gm Halex 71.81 72.36 73.20 68.75 26.24 29.31
2000 gm NH4NO, 67.99 69.07 74.28 71.69 2442 2621
2000 gm NH,NO; + 100 gm Halex 75.95 75.56 71.59 69.55 2791 2939
2000 gm NH4NO, + 200 gm Halex 79.39 80.42 68.12 66.75 3072 3392
3000 gm NH4NO; 73.38 75.76 71.92 66.39 27.36 29.23
3000 gm NH4NO;+ 100 gm Halex 74.36 78.30 71.55 65.61 28.03 30.09
3000 gm NH,NO;+ 200 gm Halex 75.61 78.32 70.83 65.28 29.03 30.99
L.S.D. (0.05) 6.452 5.144 2.807 4.211 0.606 0.500

(eyseq eqes 3y oeq ) "s3y LBV APV [
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Table (6): Effect of Mineral and bio- nitrogen fertilizers on saturated fatty acids in the oil
of picual olives fruits in 2006 and 2007 seasons:

71000 gm NH,NO, (Control) 5535 5668 456 354 159  1.40 153

Treatments Myristic ( % ) Palmitic (%)  Stearic(%)  Arachidic (%)
_____ PerTreelYear 2006 2007 _ 2006 2007 2006 2007 2006 2007
1000 gm NH,NO, (Control) 0.73 0.67 24.7¢ 23.59 568 513 174 180
1000 gm NH,NO; + 100 gm 0.59 0.49 22.15 22.58 564 476 1.569 160
Halex
1000 gm NH,NO, + 200 gm 0.36 0.35 17.79 19.22 561 4.33 1.35 131
Halex
2000 gm NH,NO, 0.42 064 23.52 21.36 567 469
2000 gm NH(NO, + 100 gm 0.25 0.41 21.36 18.37 5.60 424
Halex
2000 gm NH,NO, + 200 gm 0.20 0.30 18.16 16.96 5.57 4.03 099 . 090
Halex
3000 gm NH4NO, 033 0.42 20.37 20.37 5.66 4.83 1.12 1.25
3000 gm NH,NO5+ 100 gm 024 0.35 19.98 18.96 5.61 454 0.95 0.83
Halex
3000 gm NH4NO4+ 200 gm 0.15 0.21 17.41 17.50 5.50 4.14 0.75 068
Halex -
L.S.D. (0.05) 0.05 0.06 089 072 NS 033 012 0.12
Table (7): Effect of Mineral and bio- nitrogen fertilizers on unsaturated fatty acids in the
oil of picual olives fruit in 2006 and 2007 seasons: S
Treatments __ Oleic (%) Linoleic(%) Linolenic (%) Palmitoteic (%)
Per Treel Year 2006 2007 2006 2007 2006 2007 2006 2007

1.62
1000 gm NH,NO; + 100 gm 5772 5875 6.40 432 2.30 2.04 1.69 1.69
Halex

1000 gm NH,NO, + 200 gm 6177 6153 7.51 6.58 3.20 2.83 2.05 1.92
Halex

2000 gm NHsNO, 58.67 59.61 7.33 4.18 2.45 2.04 2.06 215
2000 gm NH/NO, + 100 gm 62.23 61.60 8.59 6.40 3.21 2.9 2.40 2.41
Halex

2000 gm NH4NO, + 200 gm 6545 64.45 9.32 9.28 4.52 3.90 3.12 3.07
Halex

3000 gm NH,NO, 60.41 62.51 8.46 543 2.69 2.33 2.77 233
3000 gm NH4NO,+ 100 gm 62.25 63.61 8.61 7.40 3.30 252 2.88 274
Halex

3000 gm NH,NO,+ 200 gm 64.79 64.41 8.86 8.39 3.77 3.01 2.88 3.36
Halex o

L.S.D. (0.05) 117 073 066 041 047 032 031 027
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Table (8): Effect of Mineral and bio- nitrogen fertilizers on nitrogen,
phosphorus and potassium content (percent on dry weight basis)
of picual olives in 2006 and 2007 seasons:

Treatments Nitrogen (%) Phosphorus (%) Potassium (%) .
Per Tree/ Year .-2006 = 2007 2006 2007 2006 2007

1000 gm NH4NQO; (Control) 0.98 102 0218 0245 0.50 : 0.60
1000 gm NH,NO, + 100 gm 1.07 1.21 0.248 0.284 - 0.62 0.70
Halex
1000 gm NH4NO; + 200 gm 1.25 1.30 0.329 0.408 0.78 0.82
Halex
2000 gm NH,NO; 1.24 1.32 0.273 0.333 0.63 0.75
2000 gm NH4,NO; + 100 gm 1.46 1.55 0.331 0.425 0.80 1.06
Halex
2000 gm NH4NO; + 200 gm 1.78 1.88 0.495 0.574 1.23 1.89
Halex
3000 gm NH,NO; 1.43 1.52 0.436 0.508 0.84 0.92
3000 gm NHNQO,+ 100 gm 1.62 1.76 0.461 0.544 0.86 1.19
Halex
3000 gm NH,NO;+ 200 gm 1.82 1.95 0.497 0.575 0.89 1.34
Halex

L.S.D. (0.05) 0.14 0.13 0.04 0.05 0.09 0.16
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