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ABSTRACT

The present study was conducted during the two growing seasons 2010 and 2011 at Edko Province, Behera
Governorate, Egypt to investigate the effect of mineral (ammonium nitrate) and bio- (Nitrobeen) fertilization, applied
either alone or in combinations, on leaf mineral content and fruit quality of Zaghloul and Samani date palms trees. The
obtained results indicated that Zaghloul cultivar had significantly higher values of fruit set ,fruit length, fruit flesh weight
,seed length and fruit total sugar as compared with Samani, whereas Samani had significantly higher fruit diameter and
fruit tannins content. Furthermore, Zaghloul had significantly higher fruit phosphorous & nitrogen and leaf potassium and
phosphorous. In addition, Samani had significantly higher fruit potassium and leaf nitrogen content. In general the plants
treated with 720g ammonium nitrate plus 200 g Nitrobin treatment had significantly higher fruit total sugars, fruit weight,
fruit flesh weight, fruit and leaf nitrogen and phosphorous. In addition 300g ammonium nitrate plus 300 g nitrobin
increased fruit set, seeds length and fruit tannins. Furthermore, 600g ammonium nitrate plus 200 g nitrobin increased fruit
length, fruit diameter ,seeds length, tannins ,leaf phosphorous and potassium. Moreover, all treatments caused a significant
increase in fruit weight, fruit set, fruit and seeds length ,fruit diameter, fruit and leaf potassium than control in both
seasons.

Key words: Bio-fertilizer — Zaghloul —Samani- mineral composition — fruit quality.

INTRODUCTION

Date palm is one of the oldest cultivated fruit
trees in the world, known as tree of life because of
its resilience, its need for limited water inputs, its
long term productivity and its multiple purpose
qualities. According to FAO, 2009, Egypt is
considered the first country of the ten date producer
(1,130,000 Tons). Zaghloul and Samani ultivars
seem to be the most predominant soft date cultivars
grown in Egypt, Its fruits are highly desired and
demanded in the local and international market .The
efficiency of fertilizers to increase crop yield is an

organisms in  bio-fertilizers maximize the
availability of nutrients in the soil and improve their
uptake and utilization (Frankenberger and
Arshed, 1995, Abd-Elmoniem and Radwan, 2003).
The azotobacter produces growth regulators like
IAA and GA and hence positively influenced plant
growth (Sharma an Kumar, 2008). Aforementioned,
the present investigation was conducted in order to
study the influence of some bio-fertilizer (Nitrobin)
on both fruit quality and productivity and leaf &
fruit mineral composition of Zaghloul and Samani
date palms.

important goal in all agriculture systems as well as
the influence of the different types of fertilizers on
human health. Therefore, now a days the use of bio
fertilzers is recommended as a safe fertilization
method to increase productivity and quality of many
fruit species. Bio fertilizers such as Nitrobin and
Phosphorin have been used as a source of nitrogen
and phosphorus, respectively and to substitute for
the application of their chemical form. Micro-
Tablel: Soil analysis of the experimental orchard

MATERIALS AND METHODS

The present study was carried out during 2010
and 2011 seasons on 15 year old Zaghloul and
Samani date palms (Phoenix dactylifera a,L.)
grown at Edko Province, Behera Governorate,
Egypt. The soil of the experimental orchard was
sandy loam with pH of 7.29 and the soil analysis is
presented in Table (1).

% Cations (meq/1) Anions (meq/l)
Soil ° EC

St
depth E dS/m PH v Na* ™ Mg™ HCO, O SO
(cm) %

i
0-30 SL 1.5 7.29 0.69 6.96 5.34 2.99 3.8 5.46 6.86
30-60 SL 1.42 7.3 0.42 8.16 3.25 2.66 14 5.78 7.72
60-90 SL 1.21 7.1 0.37 14.72 245 3.02 1.3 8.24 7.83

*SL Sandy loam
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Palm trees were selected as uniform as possible
and were subjected to seven fertilization treatments.
Ammonium nitrate (33.5%N) as the mineral (MN),
and Nitrobin produced by General Organization for
Agriculture Equalization Fund (GOAEF), Ministry
of Agriculture, Egypt as the bio-fertilizer (BN).
Ammonium nitrate was divided into two equal
doses applied in March and May of both seasons.
The full does of mineral N fertilizer (100%) was
1200 g ammonium nitrate/palm. Bio-fertilizers were
applied once in May and palms were subjected to
the following treatments:

1- Control (farm treatments was 1200g ammonium
nitrate per palm.)

2-  300g ammonium  nitrate  (MN)+200
Nitrobin(BN).

3- 300g ammonium nitrate (MN)+300 g
Nitrobin(BN).

4- 600g ammonium nitrate (MN)+200 g
Nitrobin(BN).

5- 600g ammonium nitrate (MN)+300 g
Nitrobin(BN).

6- 720g ammonium nitrate (MN)+200 g
Nitrobin(BN).

7- 720 g ammonium nitrate (MN)+300 g
nitrobin(BN).

Treatments were arranged in a randomized
complete block design with three replications for
each treatment and five palms for each replicate (7
treatments x3 replicates x five palms= 105 palms)
for each cultivar. Mineral fertilizers were
broadcasted on the soil surface and trees were
irrigated after application. The pollen was from the
same source. During the last week of June in each
season fruit set percentage was determined by the
following formula:

The total number of fruits /spike
Fruit set % = X 100

The total number of flower position in the same spike

In addition, a sample of 10 fruits was randomly
taken from each replicate at harvest time (15,
October) to determine fruit physical and chemical
characteristics. Average fruit weight (g), fruit length
and diameter (cm), flesh and seed weight (g) was
recorded. Total sugars were determined according to
the method described by Malik and Singh (1980)
and soluble tannins according to Swain and Hillis
(1959). In addition, a sample of 3 leaves (leaflets,
pinnae) was taken from the middle part of the leaf of
each replicate in both seasons in order to determine
leaf nutrients content pinnae and fruit samples were
washed with tap then distilled water, weighed and
oven dried at 65-70°C to a constant weight. The
dried samples were ground and digested with
sulphuric acid and hydrogen peroxide as mentioned
by Evenhius and Dewaard (1980). Suitable aliquots
were taken for the determination of nitrogen and
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phosphorous (%) colorimetrically according to
Evenhuis (1976) and Murphy and Riley (1962) and
leaf mineral composition (N, P and K %) were
determined. Leaf and fruit potassium content were
measured by a flame photometer.

Finally, all data obtained were statistically
analyzed according to Snedecor and Cochran (1980)
using SAS(1989). The least significant differences
(L.S.D) was used to compare the means at 0.05
level.

RESULTS AND DISCUSSION
1. Fruit Quality

With regard to the date cultivars, the data
presented in Tables (2, 3, 4, 5 & 6) showed that
Zaghlol cultivar had significantly higher values of
fruit set, fruit length, fruit flesh weight, seed length
and fruit total sugar as compared with Samani.
Whereas Samani had significantly higher fruit
diameter and fruit tannins content.

The data in Table (2) indicated that fruit set of
Zaghloul was significantly higher under the
application with 300g ammonium nitrate+ 300 g
nitrobin.as compared with 720 g ammonium nitrate
+200 g Nitrobin and control. in the first season.
Moreover, 600 g ammonium nitrate +300 g Nitrobin
caused a significant increase in fruit set as compared
with 720g ammonium nitrate + 200 g Nitrobin, 720
g ammonium nitrate + 300 g Nitrobin and control in
the second season. However, fruit weight was
significantly increased by 720 g ammonium nitrate
+ 200 g in the first season and 600g ammonium
nitrate + 300 g Nitrobin in the second season as
compared with 300 g ammonium nitrate + 200 g
Nitrobin, 300 g ammonium nitrate + 300 g Nitrobin
and control .

The data in Table (3) indicated that the 720g
ammonium nitrate +300 g Nitrobin. treatment
caused a significant increase in fruit length as
compared with 300g ammonium nitrate +200 g
Nitrobin, 720g ammonium nitrate +200 g Nitrobin
and control in the first season .Whereas, plams
treated with 600g ammonium nitrate +200 g
Nitrobin had significantly higher fruit length when
compared with 300g ammonium nitrate +300 g
Nitrobin, 720g ammonium nitrate + 200 g Nitrobin,
720g ammonium nitrate + 300 g Nitrobin and
control in the second season. Meanwhile, applying
600g ammonium nitrate + 200 g Nitrobin led to a
significant increase in fruit diameter as compared
with 300g ammonium nitrate + 200 g Nitrobin, 720g
ammonium nitrate + 200 g Nitrobin and control in
the first season, but in the second season. In
addition, 720g ammonium nitrate +200 g Nitrobin
significantly caused an increase in fruit diameter
than 600g ammonium nitrate +200 g Nitrobin and
control.
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With regard to fruit flesh weight, Table(4)

indicated that 720g ammonium nitrate+ 200 g
resulted in significantly higher fruit flesh weight
than 300g ammonium nitrate + 200 g Nitrobin ,
300g ammonium nitrate +300 g Nitrobin and
control. In the second season, plams treated 600g
ammonium nitrate +300 g Nitrobin and720g
ammonium nitrate +200 g Nitrobin had
significantly higher fruit flesh weight as compared
with control. For seed length, 300g ammonium
nitrate + 300 Nitrobin g treatment caused a
significant increase in seed length as compared with
300g ammonium nitrate + 200 g Nitrobin, 720g
ammonium nitrate +200 g Nitrobin, 720g
ammonium nitrate + 300 g Nitrobin and control in
the first season. Plams treated with 600g ammonium
nitrate + 200 g Nitrobin had significantly greater
seed length as compared with 300g ammonium
nitrate + 200 g Nitrobin and control in the second
season.
Concerning fruit total sugar, Table (5) revealed that
all treatments except 720g ammonium nitrate +300
g Nitrobin increased significantly fruit total sugar as
compared with control in the first season. Moreover,
applying 720g ammonium nitrate +200 g Nitrobin
led to a significant increase in fruit total sugar
compared with 600g ammonium nitrate +300 g
Nitrobin and control in the second season. These
results were similar to those found by Gabr and
Nour -EL-Dein ,20050n apple. They found that leaf
total soluble sugars of plants inoculated with N-
bio-fertilization were higher than non inoculated
ones.

Fruit tannins were also increased significantly
with 300g ammonium nitrate + 300 g Nitrobin than
relative to treatments. While fruits with 600g
ammonium nitrate +200 g Nitrobin contained
significantly higher fruit tannins content as
compared with 600g ammonium nitrate +300 g
Nitrobin, 720g ammonium nitrate +200 g Nitrobin
and control in the first season. All treatments except
control gave a significant increase in fruit tannins
content than 600g ammonium nitrate +300 g
Nitrobin in the second season.

In general, all treatments resulted in a
significant increase in fruit weight, fruit set, fruit
length and fruit diameter than control in both
seasons. The obtained results were in agreement
with those reported by Akl et al (1997)on
grapevines who found that Phosphorin and active
dry yeast caused highly increase in berry set .Also
,Mansour ,1998. reported that bio-fertilizers were
very effective in improving yield of Anna apple,
Abdle —Hamid, 2002, reported that bio-fertilization
and bio-stimulant gave the highest fruit volume and
weight for olive, Mostafa (2002) on Washington
navel orange, Salama (2002) on Balady mandarin
and Osman (2003)working on Zaghloul date
revealed that bio-fertilizer treatment was the best
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one regarding yield and fruit characteristics for
Zaghloul cv. under Alexandria conditions.
2. Mineral content.

Results of fruit and leaf mineral content as
influenced by various applied treatments were
presented in Tables (7, 8 & 9) showed that Zaghloul
cv. had significantly higher content of fruit
phosphorous, nitrogen and leaf potassium in both
seasons and phosphorous in the second season than
that of "Samani". In addition, Samani had
significantly higher fruit potassium and leaf nitrogen
content in second season than Zaghlol.

As for the different fertilization treatments, the
obtained data in Tables (7, 8&9) indicated that 720g
ammonium nitrate + 200 g Nitrobin caused a
significant increase in fruit nitrogen content in both
seasons as compared with 600g ammonium nitrate +
300 g Nitrobin and 720g ammonium nitrate + 300 g
Nitrobin and the control in both seasons.
Furthermore, 300g ammonium nitrate +200 g
Nitrobin in the first season and 300g ammonium
nitrate +200 g Nitrobin and 300g ammonium nitrate
+ 300 g Nitrobin treatments in the second season
significantly increased fruit nitrogen in comparison
with the control. A significant increase in fruit

phosphorous content was obtained by 300g
ammonium nitrate +200 g Nitrobin, 600g
ammonium nitrate +200 g Nitrobin, 600g

ammonium nitrate + 300 g Nitrobin and 720g
ammonium nitrate +200 g Nitrobin treatments in the
first season and 300g ammonium nitrate +200 g
Nitrobin and720g ammonium nitrate +300 g
Nitrobin treatment in the second seasons than the
control. In addition, 600g ammonium nitrate + 300
g Nitrobin treatment resulted in a significant
increase in fruit potassium as compared with 300g
ammonium nitrate + 200 g Nitrobin, 300g
ammonium nitrate + 300 g Nitrobin,720g
ammonium nitrate + 300 g Nitrobin and control.
Meanwhile, 600g ammonium nitrate +200 g
Nitrobin  gave a significant increase in fruit
potassium than 300g ammonium nitrate +200 g
Nitrobin and control. As for leaf phosphorous,
plams treated with 600g ammonium nitrate +200 g
Nitrobin had significantly greater leaf phosphorous
in the first season as compared with all treatments
except 720g ammonium nitrate + 300 g Nitrobin
and in the second season when it compared with
300g ammonium nitrate + 300 g Nitrobin, 600g
ammonium nitrate +300 g Nitrobin and control.
Plams treated with 300g ammonium nitrate +200 g
Nitrobin ,720g ammonium nitrate +200 g Nitrobin
had significantly greater leaf phosphorous when it
compared with the control in the second season . In
addition, 720g ammonium nitrate +200 g Nitrobin
significantly increased leaf nitrogen in the first
season than 300g ammonium nitrate +300 g
Nitrobin and control and in the second season as
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compared with 300g ammonium nitrate +200 g
Nitrobin, 300g ammonium nitrate +300 g Nitrobin
,600g ammonium nitrate +200 g Nitrobin and
control. In addition, leaf potassium was significantly
greater by 600g ammonium nitrate +200 g Nitrobin
and 300g ammonium nitrate +200 g Nitrobin than
300g ammonium nitrate +300 g Nitrobin, 720g
ammonium nitrate +200 g Nitrobin, 720g
ammonium nitrate +300 g Nitrobin and control in
the first season and 600g ammonium nitrate +200 g
Nitrobin gave a significant increase in leaf
potassium than all other treatments in the second
season.

In general all treatments led to a significant
increase in fruit and leaf potassium than control in
both seasons. These results were in harmony with
those obtained by Solaiman et al (2003) working on
Balady orange, they pointed that inoculation
treatment had always greater nutrient element
content at the same level of mineral fertilization,
Usha et al (2003) working on mandarin, who
concluded that Azotobacter application was
beneficial for Kinnow trees through the release of
higher concentrations of malic, citric, furmaric and
shikimic acids that improve the availability of soil
nutrients ,Mohamed (2005) working on different
citrus citrus rootstocks, Sharawy (2005) working on
Balady lime, Abd EL-Migeed et al (2007 ) working
on Washington Navel orange, Ali et al (2007) on
Valencia orange, Wassel et al (2007) on Balady
mandarin, Shaban and Mohsen (2009) on citrus
rootstocks and El-Sisy et al (2011) working on
guava. They all reported that the combination of bio
fertilizers with mineral fertilizers increases leaf
mineral composition .Also bio-fertilizer application
gave higher leaf mineral composition than
completely via mineral sources. Furthermore,
Frankenberger and Arshed, 1995, Abd —Elmoniem
and Radwan, 2003. reported that, Micro-organisms
in bio-fertilizers maximize the availability of
nutrients in the soil and improve their uptake and
utilization.

CONCLUSIONS

In conclusion, all treatments caused a
significant increase in fruit weight, fruit set, fruit
length ,fruit diameter, fruit and leaf potassium as
compared with the control in both seasons and the
720g ammonium nitrate +200 g Nitrobin treatment
gave the higher values. Furthermore, Zaghloul
cultivar had significantly higher fruit set, fruit
length, fruit flesh weight, seed length and fruit total
sugar as compared with Samani. In general bio-
fertilizer combination with nonorganic fertilizer
increased N and P content and improve fruit quality.
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