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Abstract:

The effects of replacing mineral-N fertilization partially by organic or bio-
fertilization on growth and fruiting of Seewy date palms were studied during
2012, 2013 and 2014 seasons. The palms are grown in a private orchard at El-
Dakhla oasis, New Valley, Egypt, where the texture of soil is sandy loam.

Ammonium nitrate, farmyard manure and nitrobien were added as mineral,
organic and bio-forms of N, respectively. The experiment was set up in a com-
plete randomized block design with nine treatments and three replicates, one
palm per each.

The obtained results indicated that:

- Fertilizing the palms with either two forms (mineral plus organic) or (or-
ganic plus bio-form), as well as, three forms (mineral, organic plus bio-form)
considerably increased the leaf area and N, P & K contents of leaves compared to
using mineral-N source only. Using three forms gave the highest values of these
traits.

- Using either two form or three forms of nitrogen fertilization increased the
residually of N, P and K compared to use mineral-N source only.

- The heaviest bunch weight was detected on the palms that fertilized with
the three forms, contained the third of them. Moreover, using either two or three
forms was accompanied with improving fruit quality in terms of increasing fruit
weight, total soluble solids and sugar contents and decreasing the moisture per-
centage.

So, it is concluded that Seewy date palm production can rely on organic and
bio-fertilization as alternatives to mineral-N fertilization or at least rationalize its
use in the production of organic palm dates as well as increasing soil fertility, the
nutritional status and yield besides reducing environmental pollution that may
occurr by excess of chemical fertilizers used.
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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. Date
palm is the most important fruit spe-
cies in Egypt and its plays an impor-
tant role in the economic and social
aspects of the people in Egypt.

Seewy date is the most impor-
tant cultivar of semi-dry and is very
demandable in the local and foreign
markets. The efficiency of fertilizers
to increase crop yield is an important
goal in all agricultural systems as
well as the influence of the different
types of fertilizers on human health
(El-Khayat and EI-Noam, 2013).

Date palm growth, yield and
fruit quality are mostly dependant on
cultivar, pollination, fertilization and
water relations. Most of the date
palms produced in Egypt are in sandy
and sandy loam soils. So, fertilization
i1s necessary to improve the growth
and production of the palm tree. The
main causes for poor cropping are
unbalancing or malnutrition of nutri-
ents particularly N (Mengel, 1984).
Nitrogen is known to be one of the
most major elements for plant nutri-
tion and development. The demand of
trees for N is required to form leci-
thins (plant fat make up), chlorophyll
and to assimilate into amino acids
and proteins (cell protoplasm make
up) as well as to support shoot and
leaf area development (Mengel and
Kirkby, 1987). The efficiency of N
fertilization under field conditions
and surface irrigated soil rarely ex-
ceed 50% and is usually ranging from
30 to 40% (Sahrawat, 1979). Such
low efficiency may be due to its great
leaching or through nitrate reduction
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by volatilization. On the other side,
the huge amounts of chemicals de-
press the activities of both nitrogen
fixation bacteria and phosphorus bac-
teria which only works, actively at
low concentration of these substances
(Waksman, 1952). Partial replace-
ment of mineral-N fertilizers by using
organic and bio-fertilization is a good
means for controlling the release of N
from soil to plants (Wani and Lee,
1995 and Kannaiyan, 2002).

Organic farming depends on the
use of organic and bio-fertilizers in-
stead of using chemical fertilizers,
because this has a good effect on ag-
ricultural products in terms of crop
production free from pollution and
harmful elements to human health,
especially nitrates that occur due to
the use of nitrogenous fertilizers
(Ahmed, 2008 and Al-Kahtani and
Soliman, 2012).

In addition, the growers apply
organic and bio-fertilizers for per-
ceived or real improvement, in soil
physical, chemical and biological
properties but the main benefit appear
to be the increase in nutrient avail-
ability, especially P and exchangeable
K, Ca and Mg content (Yagodin,
1984; Darwish et al., 1995 and El-
Salhy et al., 2008). Previous studies
emphasized the beneficial effect of
organic and bio-fertilization as a par-
tial replacement for mineral-N in date
palm orchards for avoiding pollution
and promoting yield and fruit quality
(Osman, 2003; Gobara, 2004; Man-
sour et al., 2004; El-Assar, 2005;
Kenney and Hassan, 2006; Almadini
and Gosaibi, 2007; Ahmed, 2008;
Alwasfy and El-Khawaga, 2008; El-
Salhy et al., 2008; Osman et al.,
2011; Al-Kahtani and Soliman, 2012;
El-Khawaga, 2013; El-Khayat and
El-Noam, 2013; Abdel-Galil et al.,
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2014; Al-Wasfy & Abdel-Rahman,
2014 and Salama et al., 2014).

So, the present investigation is
conducted in order to study the ef-
fects of replacing mineral-N fertilizer
partially by using organic or bio-
fertilizers on growth and fruiting of
Seewy date palms.

Materials and Methods:

The experiment was carried out

during three successive growing sea-

sons i.e. 2012, 2013 and 2014 on 25
years old Seewy date palms. The se-
lected palms were grown in a private
orchard located at El-Dakhla Oasis,
New Valley, Egypt. The texture of
the soil is sandy loam. Analysis of the
soil was done according to Wilde et
al., 1985 and the obtained data are
given in Table (1).

Table (1): Some physical and chemical characteristics of the experimental
soil used before and after treatments.

After treatment
Soil property Before | Inorganic 50% at each | 50% at each Three forms
treatment | form (con- . . o
trol) (org. + bio, T3)|(org. + bio, Ts)|(33% of them, Ty)

Clay % 15.68 15.90 16.35 18.90 18.20
Silt % 6.00 4.48 7.50 8.50 8.16
Sand % 78.32 79.62 75.85 72.60 73.64
Texture grade Sandy loam|Sandy loam| Sandy loam Sandy loam Sandy loam
pH (1:2.5) 7.89 8.15 7.56 7.46 7.56
EC (1:1) 0.41 0.38 0.48 0.65 0.61
CaCO; % 2.25 2.20 1.73 1.67 1.68
Total (N) % 0.182 188 0.253 0.248 0.270
O.M. (%) 1.86 1.92 2.56 3.04 2.78
W.H.C. (%) 54.5 55.30 46.69 41.0 43.17
F.C. 25.0 25.80 20.25 19.0 19.55
Available P (mg kg™) 3.50 3.52 5.19 5.38 5.36
Available K (mgkg")| 103 105 147 165 157

Forty five healthy palms nearly
similar in growth vigour were se-
lected. Regular horticultural practices
except nitrogen fertilization were car-
ried out as usual. The leaf/bunch ratio
was adjusted at the end of the bloom-
ing season to meet their value of 7:1.
Artificial pollination was uniformly
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performed in respect of source, date
and method.

The experiment involved nine
treatments representing various levels
of nitrogen (inorganic, organic and
bio-form). Each treatment was under
the same recommended N level of
1000 g N/palm/year, as shown in Ta-
ble (2).
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Table (2): The amount of nitrogen in organic and inorganic form applied in

the studied treatments.

The amount of fertilization
. " . P Total
Treament (F) Inorganic Organic Bio-fertilizer N/

Kg Net/N Kg Net/N Kg Net/N palm

() () ()
100% inorganic T, 3.000 | 1000 0.0 0.0 0.0 0.0 1000
75% inorg. + 25% org. T, 2.250 | 750 30 250 0.0 0.0 1000
50% inorg. + 50% org. T; 1.500 | 500 60 500 0.0 0.0 1000
25% inorg. + 75% org. T, 0.750 | 250 90 750 0.0 0.0 1000
50% org. + 50% bio. Ts 0.0 0.0 60 500 | 0.500 | 500 1000
75% org. + 25% bio. Te 0.0 0.0 90 750 | 0.250 | 250 1000
50% inorg. + 25% org. + 25 bio. |T, 1.500 | 500 30 250 | 0.250 | 250 1000
25% inorg. + 25% org. + 50 bio. [Ty 0.750 | 250 30 250 | 0.500 | 500 1000
33% inorg. + 33% org. + 33 bio. [T, 1.000 | 333 40 333 334 334 1000

Nitrogen in inorganic source
was added as ammonium nitrate form
(33.5% N), while, farmyard manure
(0.85% N) and nitrobien (N-fixing
bacteria) were added as organic and
bio-form, respectively. Farmyard ma-
nure was added in one dose in two
exchangeable holes, 1 m apart from
palm trunk in December. Nitrobien
was added in two equal doses around
the palm in March and May and then
was directly irrigated after covering
with soil. Ammonium nitrate was ap-
plied at three equal batches in March,
May and July of each season.

The design of the experiment
was completely randomized with five
replicates, one palm per each.

Average number of newly
grown leaves was determined at the
end of growing season. In addition,
four mature leaves (fronds) around
fruiting zone (each embracing a
bunch) were chosen on each palm to
determine, leaf length (m) and num-
ber of pinnae. Four pinnae were taken
from the middle part of each leaf to
determine pinnae area (cm2) as fol-
lows:
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Leaflet area = (length x maxi-
mum width x 0.84) according to Sha-
bana and Antoun (1980), and the leaf
area was estimated.

The number spathes of date
palm were counted at the end of
blooming season.

At the harvest time (late rutab
stage), bunches of each palm were
picked and weighed, then the
yield/palm (kg) was recorded.

Consequently, sample of 50
fruits were taken randomly from each
palm for determination of some
physical and chemical fruit properties
as outlined in A.O.A.C. (1985).

All the obtained data were tabu-
lated and analyzed by the proper sta-
tistical  analysis  according to
Snedecor and Cochran (1990) and
Mead et al. (1993) using L.S.D. test
for distinguishing the significance
differences among various treatments
means.

Results:

1- Vegetative growth and leaf N, P
and K contents as well as residuals
of soil NPK in the soil:

Data presented in Tables (3, 4 &
5) show the effect of different sources
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of nitrogen fertilization on some
vegetative growth aspect, leaf N, P
and K contents and residuals of NPK
in the soil during 2012, 2013 and
2014 seasons. It is obvious from the
data that the results took similar trend
during the three studied seasons. It
could be observed that all nitrogen
fertilization treatments had insignifi-
cant effects on number of annual new
leaves per palm and leaf length.
However, using the two nitrogen
sources either organic plus mineral
(T, T3, Ty4) or organic plus bio-form
(Ts, Tg) as well as using the mixture
of three sources (organic, bio and
mineral-N (T,, Tg and Ty) signifi-
cantly increased the pinna and leaf
area as well as N, P and K contents of
leaves compared to the mineral N fer-
tilization source (Ty).

The maximum values of total
leaf area and N, P & K contents of
leaves were recorded in the palms
that fertilized with treatment which
contained the three forms (Tg or Ty),
followed in a descending order by
that contained the two forms, organic
and mineral-N (T3 or T4). The im-
proving effects on leaf area and their
N, P and K contents were associated
with increasing the level of organic-N
applied, whatever of two or three
forms. The highest recorded leaf area
(4.13 m?) and N, P & K contents val-
ues (2.08%, 0.236% and 1.69%) over
the three studied seasons are due to
the use of the three forms (Ty).

Moreover, no significant differ-
ences were found in such traits with
on either two forms (T3 & Ty) or three
forms (Tg) compared to the use of
three form (Ty).

Moreover, data in Table (4)
show that fertilization with either two
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forms or three forms of nitrogen fer-
tilizers caused a significant increase
in the remaining soil N compared to
fertilization with the mineral source.
Using the three forms, containing the
third of them (Ty) gave the highest
values (0.27%) of remaining soil-N in
comparison with other fertilization
treatments. Whereas, the remaining
soil phosphorus and potassium were
higher (5.66 ppm and 165 ppm) due
to two form (75% organic plus 25%
bio-form, Tg) and (50% organic and
50% bio-form, Ts), respectively,
compared to other fertilization treat-
ments.

These findings emphasized the
important role of organic manure and
bio-fertilization for the sustainability
of the soil fertility and agricultural
production.

2- Yield and fruit quality:

Data presented in Tables (6, 7
and 8) show the effect of different
sources of nitrogen fertilization on
fruiting of Seewy date palm during
2012, 2013 and 2014 seasons. In a
general view, results took approxi-
mately a similar trend as all treat-
ments during the three studied sea-
sons.

As shown in Table (6) that all
treatments of nitrogen fertilization
resulted in significant increases in
bunch weight over the mineral-N fer-
tilization used (T;). The heaviest
bunch weight was detected on the
palm that received the treatment of
the three forms (Ty). No significant
differences were found in bunch
weight due to use of either the two
forms (T; or T4) or three forms (Ts)
compared to using the three forms
(Ty). The average recorded bunch
weight over the three studied seasons
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were 12.98, 13.37, 13.18 and 13.42
kg due to the use of T, Ty, Tg and Ty,
respectively compared to 11.12 kg for
check treatment (T;). Hence, the re-
spective  corresponding  increment
percentage due to these treatments
were 16.73, 20.02, 18.58 and 20.68%
of the check one (Ty).

Moreover, data presented in the
perementioned tables declared that
using amount of nitrogen fertilization
dose in either the two forms or three
forms was accompanied with improv-
ing fruit weight, dimension and flesh
percentage compared to the use of
mineral-N only. Increasing the level
of organic-N of the two forms (T; &
T,4) or three forms (Tg & Ty) was ac-
companied with improving the
chemical constituents of dates in
terms of raising total soluble solids
and sugar contents and in decreasing
the moisture percentage. The highest
values of fruit weight, total soluble
solids and total sugars as well as low-
est moisture content were detected on
the palms that fertilized with nitrogen
fertilization that contained the three
forms, Ty (third of mineral plus or-
ganic and bio-form) compared to
other treatments. No significant dif-
ferences was found in fruit quality
due to the use of either T3, T4 and Ty
compared to using Te. The average
recorded fruit weight, total soluble
solids (TSS) over the three studied
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seasons were 15.48, 15.73, 15.58 &
16.13g, 75.02, 7536, 7533 &
76.45% due to the use of Tz, T4, Ts
and Ty, respectively, compared to
13.78 g and 71.78% for check treat-
ment (T,;). Therefore, the respective
corresponding increment percentage
due to these treatments were 12.34,
14.15, 13.06 and 17.05% for fruit
weight, as well as, 4.51, 4.99, 4.49
and 6.51% for TSS of the check
treatment (mineral-N only). On other
hand, the least values of fruit mois-
ture percentage were recorded on the
palms that fertilized with the three
forms of nitrogen fertilization (Ty)
compared to other studied fertiliza-
tion treatments. The average recorded
fruit moisture percentage over the
three studied seasons were 19.01,
18.62, 18.64 and 18.29%, respec-
tively, compared to 21.56% for check
treatment (T;). Hence the respective
corresponding decrement percentage
due to these fertilization treatments
were 11.83, 13.64, 13.54 and 15.17%
of the check treatment. Recorded fruit
moisture percentage over the three
studied seasons were 19.01, 18.62,
18.64 and 18.29%, respectively,
compared to 21.56% for check treat-
ment (T). Hence the respective cor-
responding decrement percentage due
to these fertilization treatments were
11.83, 13.64, 13.54 and 15.17% of
the check treatment.
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Table (3): Effect of organic, bio and mineral-N fertilization treatments on
the number and length of Seewy date palm leaf during 2012, 2013 and

2014 seasons.

No Leaf no/palm Leaf length (cm)

) 2012 | 2013 | 2014 | Mean | 2012 | 2013 | 2014 | Mean
100% inorganic T; |20.10]21.60|21.20| 20.97 |483.30|464.40|475.30|474.33
75% inorg. + 25% org. T, |19.68|21.20(20.80| 20.56 |480.60|462.50|472.10|471.73
50% inorg. + 50% org. T; |19.30]20.80[20.50| 20.40 |473.40|461.80|470.30|468.50
25% inorg. + 75% org. T, | 19.60|20.80|20.35| 20.25 |484.30|472.90|481.40|479.70
50% org. + 50% bio. Ts | 19.20(20.50|20.45| 20.05 |468.20|458.00|470.50 |465.60
75% org. + 25% bio. Te | 19.45(20.70|20.60 | 20.25 |469.00|458.70|467.50 |465.10
50% inorg. + 25% org. + 25 bio. T, |19.80(21.15[20.90| 20.62 |473.00|463.20|473.50|469.90
25% inorg. + 25% org. + 50 bio. Tg | 19.50(20.95(20.70 | 20.38 |489.50|468.10|478.40|478.70
33% inorg. + 33% org. + 33 bio. Ty |21.15(21.40(21.50| 21.02 |491.40|480.10|492.00 |487.80

LSD 5% N.S. | N.S. | N.S. - N.S. | N.S. | N.S. -

Table (4): Effect of organic, bio and mineral-N fertilization treatments on
the area of pinna and leaf of Seewy date palm during 2012, 2013 and
2014 seasons and remaining soil (RS), N, P and K at the end of experi-

ment.
No Pinna area (cm’) Leaf area (cm’) RS-NPK
" 12012 | 2013 | 2014 | Mean | 2012 | 2013 | 2014 | Mean | N% | P (ppm | K (ppm)

T, 179.6 | 185.3 | 182.5]182.5] 3.63 | 3.50 | 3.45 | 3.53 |0.188 3.52 105
T, 193.0 [ 197.6 | 191.6 | 194.1 | 3.96 | 3.94 | 3.85 | 3.92 |0.245 4.82 142
T; 197.31200.0|196.3 1197.9] 4.02 | 3.97 | 3.99 | 3.99 |0.253 5.19 147
T, 202.11200.5]197.6 |200.1 | 4.17 | 4.01 | 4.01 | 4.06 |0.274 5.61 156
Ts 188.6 | 192.2191.0 | 190.6 | 3.77 | 3.78 | 3.76 | 3.77 |0.248 5.38 165
T, 186.0 | 190.8 | 188.6 | 188.5| 3.76 | 3.78 | 3.79 | 3.78 |0.239 5.66 161
T, 186.3 | 190.4 | 188.3 | 188.3 | 3.80 | 3.79 | 3.79 | 3.79 |0.256| 4.89 145
T 204.3 1203.0]199.6 [202.3 | 4.20 | 4.06 | 4.02 | 4.09 | 0.265 4.90 155
Ty 201.1 1206.0|202.3203.1| 4.15 | 4.14 | 4.09 | 4.13 |0.270 5.36 157
LSD

59, 4.07 | 3.42 | 3.76 0.11 | 0.16 | 0.18

Table (5): Effect of organic, bio and mineral-N fertilization treatments on
the leaf N, P and K% of Seewy date palm during 2012, 2013 and 2014

seasons.
No. Leaf N % Leaf P % Leaf K %

2012 | 2013 | 2014 | Mean | 2012 | 2013 | 2014 | Mean | 2012 | 2013 | 2014 | Mean
T, 1.53 | 1.66 | 1.68 | 1.62 | 0.143]0.162|0.158 | 0.154 | 1.14 | 1.19 | 1.31 | 1.18
T, 1.87 | 2.01 | 2.02 | 1.97 | 0.187|0.205|0.208 | 0.201 | 1.44 | 1.49 | 1.51 | 1.48
T; 1.93 | 2.06 | 2.10 | 2.03 |0.198|0.218 | 0.222(0.213 | 1.48 | 1.54 | 1.57 | 1.53
T, 2.03 | 2.17 | 2.15 | 2.09 |0.211|0.234|0.240|0.228 | 1.55 | 1.63 | 1.65 | 1.61
Ts 1.89 | 2.04 | 2.04 | 1.99 | 0.218]0.239|0.241 {0.233 | 1.65 | 1.72 | 1.76 | 1.71
T 1.85 | 1.99 | 2.01 | 1.95 | 0.203]|0.217 10.2240.215| 1.63 | 1.70 | 1.74 | 1.69
T, 1.92 | 2.06 | 2.09 | 2.02 |0.191]0.21210.218 {0.207 | 1.45 | 1.50 | 1.55 | 1.50
Ty 1.97 | 2.11 | 2.13 | 2.07 | 0.189]0.210 | 0.216 | 0.205| 1.53 | 1.61 | 1.63 | 1.59
T, 1.98 | 2.11 | 2.15 | 2.08 | 0.221]0.240 | 0.246 |0.236 | 1.59 | 1.65 | 1.71 | 1.65
I§§/1) 0.08 | 0.10 | 0.11 0.018 | 0.021 | 0.026 | 0.022 | 0.08 | 0.10 | 0.11
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Table (6): Effect of organic, bio and mineral-N fertilization treatments on
bunch weight, fruit weight and flesh percentage of Seewy date palm
during 2012, 2013 and 2014 seasons.

No. Fruit weight Bunch weight Flesh percentage %

2012 | 2013 | 2014 | Mean | 2012 | 2013 | 2014 | Mean | 2012 | 2013 | 2014 | Mean
T, |13.75|14.10 | 13.50 | 13.78 | 11.30 | 10.45 | 11.60 | 11.12 | 86.30 | 86.40 | 86.30 | 86.23
T, | 14.60 | 15.10 | 14.80 | 14.83 | 11.95 | 11.30 | 12.40 | 11.88 | 87.10 | 87.20 | 87.40 | 87.10
T, | 1530 | 15.75 | 15.40 | 15.48 | 13.10 | 12.30 | 13.55 | 12.98 | 87.48 | 87.40 | 87.30 | 87.39
T, |15.70 | 15.90 | 15.60 | 15.73 | 13.20 | 13.30 | 13.60 | 13.37 | 87.55 | 87.45 | 87.60 | 87.53
Ts | 14.55 1530 15.16 | 15.00 | 11.86 | 11.18 | 12.28 | 11.77 | 86.95 | 87.10 | 86.80 | 86.95
T, |14.75 | 15.10 | 15.25 | 15.03 | 11.90 | 11.46 | 12.60 | 11.99 | 86.90 | 87.00 | 86.80 | 86.90
T, | 14.80 | 15.33 | 15.15 | 15.09 | 12.00 | 11.45 | 12.33 | 11.93 | 86.90 | 87.20 | 87.18 | 87.08
T, | 15.50 | 15.85 | 15.40 | 15.58 | 13.25 | 12.65 | 13.65 | 13.18 | 87.50 | 87.40 | 87.60 | 87.50
T, |16.10 | 16.30 ] 16.00 | 16.13 | 13.60 | 12.80 | 13.85 | 13.42 | 87.95 | 87.80 | 88.00 | 87.92
I;f/? 0.70 | 0.83 | 0.66 0.48 | 0.61 | 0.55 0.52 | 0.59 | 0.70

Table (7): Effect of organic, bio and mineral-N fertilization treatments on
fruit dimension and moisture percentage of Seewy dates during 2012,
2013 and 2014 seasons.

No Fruit length (cm) Fruit diameter (cm) Fruit moisture

" 12012 | 2013 | 2014 | Mean | 2012 | 2013 | 2014 | Mean | 2012 | 2013 | 2014 | Mean
T, | 3.68 | 3.71 | 3.57 | 3.65 | 2.13 | 2.18 | 2.09 | 2.13 |21.88|21.70 | 21.11 | 21.56
T, | 3.85 | 3.90 | 3.89 | 3.88 | 2.23 | 2.25 | 2.21 | 2.23 {20.36 | 19.98 | 19.52 | 19.95
T; | 3.90 | 3.95 | 393 | 393 | 2.27 | 226 | 2.24 | 2.26 | 19.50 | 19.10 | 18.43 | 19.01
Ty | 3.90 | 405 | 398 | 3.98 | 2.26 | 2.30 | 2.26 | 2.27 | 19.28 | 18.50 | 18.08 | 18.62
Ts | 3.77 | 3.87 | 3.73 | 3.79 | 2.20 | 2.25 | 2.24 | 2.23 |20.63 | 19.58 | 19.51 | 19.91
Te¢ | 3.83 | 3.85 | 3.70 | 3.79 | 2.22 | 2.24 | 2.19 | 2.22 | 19.88 | 19.30 | 19.35 | 19.51
T, | 3.82 | 3.85 | 3.76 | 3.81 | 2.23 | 2.25 | 2.22 | 2.23 |19.86 | 20.10 | 20.88 | 20.28
Tg | 3.95 | 400 | 395 | 3.97 | 2.26 | 2.29 | 2.26 | 2.27 | 19.36 | 18.60 | 17.95 | 18.64
To | 3.98 | 4.04 | 401 | 401 | 2.28 | 2.31 | 2.28 | 2.29 | 18.90 | 18.30 | 17.68 | 18.29
I;f/? 0.06 | 0.09 | 0.11 0.04 | 0.05 | 0.06 0.68 | 0.73 | 0.65
Table (8): Effect of organic, bio and mineral-N fertilization treatments on

TSS, reducing and total sugars of Seewy dates during 2012, 2013 and
2014 seasons.

TSS

Reducing sugars %

Total sugars %

2012

2013 | 2014

Mean

2012

2013 | 2014

Mean

2012 | 2013 | 2014 | Mean

71.30

71.80]72.23

71.78

55.48

55.80 | 55.40

55.56

65.38 | 66.20 | 65.75 | 65.78

73.78

74.14 | 74.35

74.09

57.88

58.38 | 58.15

58.14

67.80 | 68.23 | 68.21 | 68.08

74.20

75.30 | 75.56

75.02

58.06

58.51 | 58.30

58.29

68.00 | 68.65] 69.18 | 68.61

74.38

75.80 ] 75.90

75.36

58.15

58.78 | 58.21

58.38

68.38 | 69.41 | 69.50 | 69.10

72.60

73.65] 73.50

73.25

57.70

58.00 | 57.83

57.84

67.81 | 68.48 | 68.33 | 68.21

73.18

74.63 | 74.30

74.04

57.96

58.20 | 58.50

58.22

66.92 | 67.88 | 68.20 | 67.67

73.03

73.48 | 73.86

73.46

57.78

58.10 | 58.10

57.99

68.11 | 68.56 | 68.53 | 68.40

74.25

75.73 1 76.00

75.33

57.90

58.38 | 58.90

58.39

68.15 1 69.30 | 64.61 | 69.02

75.60

76.58 | 77.16

76.45

58.18

58.60 | 58.83

58.54

69.40 | 69.85]70.30 | 69.85

LSD
5%

1.36

1.61 | 1.71

1.08

1.10 | 1.24

1.18 | 1.43 | 1.62
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Hence, it could be mentioned
that using the three forms of nitrogen
fertilization caused the best effect in
improving fruits weight and their
constituents as compared to other
treatments or mineral-N only. Such
treatment is very important in date
production since the increase fruit
weight and decrease in fruit moisture
percentage are the most important
target for total yield and packable
yield.

Discussion:

Fertilization is one of the impor-
tant management tools in increasing
crop productivity. Nitrogen is a nec-
essary element for chlorophyll, pro-
toplasm, protein and nucleic acid syn-
thesis (Nijjar, 1985), so that its appli-
cation induce an increase in the
growth traits due to the increase of
the cell number and its size. Major
compensation to overcome the low
fertility of soil is to use chemical fer-
tilizers that become an expensive
item for orchard management and en-
vironmental pollution. Using organic
and bio-fertilizers are considered a
promising alternative for chemical
fertilizers, as well as, their safety for
soil, human, animals and environ-
ment (Verna, 1990 and El-Salhy et
al., 2010). Moreover, the organic fer-
tilization has a positive action in in-
creasing the activity of microflora,
water holding capacity, soil structure
aggregation, soil organic matter, soil
humus content and the availability of
most nutrients. This can induce an
increasing nutrient supply and im-
proving the efficiency of macroele-
ments as well as its ability to meet
some micronutrient requirements (EI-
Nagar, 1996). Such stimulation on the
uptake of nutrients leads to enhance
the biosynthesis of organic foods and
cell division (Miller ef al., 1990).
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Bio-fertilizers are microbial in-
oculants that have an important role
on biological, physical and chemical
soil properties. There are a number of
inoculants which can serve as useful
components of integrated plant nutri-
ent supply systems. Such inoculants
may help in increasing crop produc-
tivity by increasing biological N fixa-
tion, availability or uptake of nutrient
through solubilization or increasing
absorption, stimulation of plant
growth through hormonal action, an-
tibiosis and by decomposition of or-
ganic residues (Subba-Rao et al,
1993 and Wu et al., 2005).

Hence, the fertilization using ei-
ther organic or bio sources singly or
in combination, as well as the use of
the three fertilization sources are ef-
fective in improving the palm vigour
expressed as an increase in leaf sur-
face expansion and its nutrient status,
Tables (4&5).

These findings emphasize the
vital importance of these fertilization
sources in order to overcome the
losses of nutrients by leaching, vola-
tilization and mobility of movement
elements. These sources also, 1m-
prove the soil fertility due to the
highest values of the residual nutri-
ents Table (4), enhance the solubility
of nutrients and increase the activity
of microorganisms.

The beneficial effects of the or-
ganic fertilizers on the growth and
yield of date palm were emphasized
by Osman (2003), Gobara (2004),
Kenney and Hassan (2006), Ahmed
(2008), Al-Wasfy and El-Khawaga
(2008), Osman et al. (2011) and Saad
et al. (2011).

Moreover, organic and bio-
fertilizers 1improved the nutrient
status and the total leaf surface area
of the palms which led to enhance
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photosynthesis and increase synthesis
of carbohydrates and proteins and
consequently enhance cell division
and enlargement leading to increase
the fruit weight and dimensions.
Also, the more available carbohy-
drates translocated to the fruit could
advance the fruit maturity and im-
prove the fruit chemical attributes. In
addition to, the importance of these
fertilization treatments for the organic
farming production.

Similar results were detected by
El-Assar (2005), Almadini and Gos-
saibi (2007), Ahmed (2008), Al-
Kahtani and Soliman (2012), El-
Khayat and FEl-Noam (2013), Al-
Wasfy & Abdel-Rahman (2014),
Salama ef al. (2014) and Abdel-Galil
et al. (2014).

Conclusion:

According to the overall results,
it is concluded that Seewy date palm
production can rely on organic and
bio-fertilization as alternative to min-
eral-N fertilization or at least rational-
ize its use in the production of or-
ganic date palm as well as increasing
soil fertility, the nutritional status and
yield besides reducing environmental
pollution that may be occurred by ex-
cess chemical fertilizers used. More-
over, they help to maintain and pre-
serve soil and water resources for
sustainability of agricultural produc-
tion and future generation.
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