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Abstract

Different biological nutrition types i.e. Spirulina platensis algae extract and biostimulant EM1 in
comparison with chemical nutrition NPK (Atanor fertile 19).These nutrition types were added with two
methods of application i.e. spraying on the leaves at the rate of 20 ml/L water, 25 ml/ L water, and 4gm/L water
respectively or injected in the soil with duplicating the concentrations (40, 50 ml/L water or 8 gm/L water
respectively) of each nutrition type on the Barhi offshoots which derived from two propagation sources (tissue
culture & seed sources) were evaluated either alone or in combinations. It is found that biostimulant EM1 as
nutrition type surpassed others in increasing of leaf number, leaf length and shoot thickness parameters of Barhi
offshoots. Also, Soil injection of different nutrition types is preferred than spray application in improving leaf
number, shoot length, shoot thickness parameters as well as increasing leaf mineral contents & leaf pigments
of Barhi offshoots. Moreover, using different propagation sources (seed or tissue culture derived from Barhi
offshoots) had no significant effect on growth parameters and leaf pigments as well as leaf mineral contents.
Furthermore, the combined treatment of injection EM1 or Spirulina platensis algae extract in the soil of the seed
propagated- offshoots induced improvements in most growth parameters, chloropyll-b, beta carotene C ,and

total carbohydrates % as well as some leaf mineral content mainly N,K, Mg.
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Introduction

Date palm, Phoenix dactylifera L.,Fam.
Palmaceae is one of the common and popular fruit
grown in tropical and subtropical areas. Date
production is about 6.8 million metric tons of fruit
(FAO 2007). Over100 million date palm trees are
currently grown worldwide on an estimated area
of 1 million ha (El-Hadrami and Al-Khayri,
2012).There are many cultivars of date palm, some
of them give soft fruits, among which Barhi date
palm which is recently introduced to Egypt and is
considered the most famous and well distributed in
different locations in Egypt.

Date palm traditionally propagated through seed
propagation which is not recommended or by
offshoots which produce plants identical to their
mother trees.To fulfill this huge demand, it is
necessary to use the rapid micro-propagation
techniques (Tissue culture techniques) which are the
only alternative of traditional propagation technique.

The expansion of date palm planting may
put a pressure on limited natural resources (land and
water) especially it is planted in most cases under
harsh and unfavorable growing conditions. Thus
adding of nutrition’s is urgently needed. Application
of NPK liquid fertilizer (10 : 10 : 10+
microelements) at 2 ml/l as a foliar spray and at 20
ml/l as a soil drench to cv. Malacabe palm is greatly
recommended to greatly improve trunk length, No. of
leaves/plantlet and leaf width as well as increased
content of chlorophyll a and b, carotenoids, N, P and
K in the leaves (Abdel-Galeil, 2010). Also,
employing of biostimulants that accelerate the

biochemical activity within the treated plant and
increasing their efficiency in increasing the uptake
of necessary nutrients. The use of organic and
biostimulants is associated to help low input
sustainable agriculture (Russo and Berlyn,
1990).Thus their use decrease the pollution caused
by chemicals. The uptake of these nutrients
maximize growth and vyield of date palms.
Effective microorganisms (EM1) is a biostimulant
that contains more than 60 selected strains of
effective micro-organisms  viz.,Photosynthetic
bacteria, lactic acid bacteria, yeast,
actinomycetes,and various fungi that improve growth
and health of plants (Primavesi,1999). Thus, it may
be used as foliar treatments or as soil application.
The incorporation of factors enabling plants to
withstand drought stress would be helpful to improve
crop production under drought conditions. Moreover,
Mostafa, (2006) stated that EM1 is a biostimulant
solution which is defined as effective micro-
organisms soil improver and it is a mixed culture of
beneficial microorganisms (primarily photosynthetic
and lactic acid bacteria, yeasts, actinomycetes and
fermentation fungi).Also, he added all treatments
with yeast or EM1 improved bunch weight, physical
and chemical characteristics of date palm fruit cv.
Zaghloul dates. Also, Abdel-Galeil,et.al. (2015)
recommended application of EM solution at 25 ml/I
and NPK complete fertilizer at 5 g/bag to improve
growth and quality of 2 year old offshoots of date
palm cv. Siwi cultivated in plastic bags before
transferring to the permanent field.

Recently, applications of naturals as Spirulina
platensis algae extract which are considered as an
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important source of nutrition for sustainable
agriculture that are urgently needed. Using
Spirulina platensis algae with organic manures in
different fruit crops has measurable effect on growth,
palm nutritional status, yield and fruit quality (Aly-
Samar, 2015 and Mohamed, 2017).
Hussein,(2017) reported that outstanding promotion
on yield and fruit quality of Sewy date palms grown
under sandy soil was observed due to spraying the
palms three times (1% week of March, May and July)
with a mixture of Spirulina platensis algae at 1%,
plant compost tea at 10 %, salicylic acid and
Tocopherol each at 100 ppm). Masoud, (2017)
recommended fertilizing the vines with N (60 g /
vine/ year) as 50% inorganic N + 50 %( p ¢)
enriched with 10 ml( S p a) for solving the problem
of poor yield of Early sweet grapevines grown
under Minia region conditions.

Application method of different nutrition types
is greatly important to be fully utilized by plants.
In this concern Abdi, and Hedayat, (2010) found
that the greater amount of flesh weight, fruit weight,
and fruit size of date palm var. 'Kabkabi were
resulted from injection method. The mineral nutrients
especially iron, increased yield and quality of fruits
by injection method of Fe as it conveys the element
directly to the respective parts of plant, using this
method could help us to surmount the problem of
absorption and transmission of Fe in date palm. Also,
propagation source of date offshoots is interested to
be evaluated as explained by Al-Ghamdi,(1996 a)
who compared between chemical composition of
date fruits obtained from four date palm cultivars
(Deglet Noor, Medjool, Thoory and Zahdi)
propagated through tissue culture and conventional
methods. It showed significant differences among
cultivars in most of the chemical traits while the
chemical properties studied showed a high level of
similarity between fruits of plants propagated by
tissue culture and those propagated conventionally.

The ultimate goals of this study was to evaluate
the effect of different propagation sources of Barhi
date palm offshoots (Tissue culture & seed) and
nutrient types (biostimulants nutrition’s Spirulina
platensis algae extract and EM1 in comparison with
chemical nutrition NPK (Atanor fertile 19) alone or
in combinations, , with two methods of applications
(spray on leaves or injection in soil) to select the best
propagation source, type of nutrition and method of
application that induced the highest growth
parameters of Barhi offshoots.

Materials and Methods

This experiment was done in Tissue culture
Nursery of the Tissue Culture Unit at the
Experimental & Research Station of the Faculty of
Agriculture, Benha University. This study was done
on acclimatized Barhi date palm offshoots at the
same age (3years old) carrying about 4-5 leave and

similar in all growth parameters before starting the
study. The selected offshoots were resulted either
from tissue culture or seed propagation source. These
offshoots were planted in large woody containers
filled with mixture of sand, peat-moss, and loam at
rate 2, 1, 1 respectively. This experiment was
designed as three factors factorial experiment where
nutrition types are the first factor, propagation
sources are the second factor and methods of
applications were the third factor. ATANOR
FERTIL 19)(NPK 19:19:19):a mineral nutrient
fertilizer which manufactured by ATANOR EGYPT
FOR FERTILIZER MANUFACTORY- AL-
SALIHYA AL-GEDIDA-EGYPT under license from
Atanor products Agricolas, Barcelona, Spain). Also,
Spirulina platensis algae extract which is rich in its
constituents as tabulated in Table (1) and it is
produced as a commercial product by the Central
Department  of  Afforestation, Ministry  of
Agriculture. Meanwhile, EM1 solution is considered
as a biostimulant that contains more than 60 selected
strains of "Effective Microorganisms”, viz.,
Photosynthetic bacteria, lactic acid bacteria, yeast,
actinomycetes and various fungi that improve growth
and health of plants (Primavesi, 1999). EM1 is
produced as a commercial Japanese product by the
Central Department of Afforestation, Ministry of
Agriculture in cooperation with the EM Research
Organization, Emro Japan .

Also, Spirulina contains 2.2 % - 3.5% of RNA
and 0.6 %-1% of DNA, which represents less than
5% of these acids, based on dry weight. (Ciferri,
1983; Backer and Venkataraman, 1984, Belay
2002 and 2008; Diraman et. al., 2009; Koru,
2009 and Henrikson, 2010).

The previous mentioned prepared nutrient types
i.e. NPK fertilizer (Atanor Fertil 19 NPK 19:19:19,
and Spirulina platensis extract or EM1 solution)
were applied either as spray on the leaves of
offshoots until the solution run-off from their leaves
or injected into the soil. The determined quantity of
different nutrient types were added into three doses
at three times per year at the first of March, mid of
April, and first of June.

The study includes the following treatments and
formulated as follow:
1-Control: A commercial complete chemical

fertilizer NPK ( Atanor Fertil 19 which consisted

of 19: 19: 19 NPK sprayed at the rate of 4g/ L

water on the leaves of offshoots.

2- Injection of NPK at rate 8g/L water in the soil per
cage.

3- Spraying of Spirulina platensis algae extract at
rate of 20 ml/L water on leaves of offshoot.

4 -Injection of Spirulina platensis algae extract at
rate of 40ml/L water in soil per cage.

5- Spraying of EM1 at rate of 25 ml/L water on
leaves of offshoot.

6-Injection of EM1 at rate of 50 ml/L water in soil
per cage.
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7- Spraying of 2 g/L water of NPK +Spirulina
platensis algae extract at rate of 10 ml/L water on
leaves of offshoot.

8- Injection of 4g/L water of = NPK +Spirulina
platensis algae extract at rate 20ml/L water in soil .

9- Spraying of 2g/L water of NPK+EML1 at rate of
12.5 ml/L water on leaves of offshoot.

10- Injection of 4 g/L water of NPK+EML1 at rate of
25ml/L water in soil per cage.
11-Spraying of Spirulina platensis algae extract at
rate 10ml/L water + EML1 at rate of 12.5 ml/L water

on leaves of offshoot.

12- Injection of Spirulina platensis algae extract at

rate of 20 ml/L water + EM1 at rate of 25 ml/L water

in soil.

13- Spraying of 1.3 g/L water of NPK+ Spirulina
platensis algae extract at rate 7ml/L water + EM1
at rate of 8.5ml/L water on the leaves of offshoot.

14-Injection of 2.6 g/L water of NPK+ Spirulina
platensis algae extract at rate 13.5 ml/L water +
EML1 at rate of 16.5 ml/L water in soil per cage.

Table 1. Spirulina platensis analysis as recorded by Barron et al., (2008).

Parameters Values Contents (g/100g)
Moisture 354.
Protein 63.5¢.
Fat ( Lipids) 9.5¢.
Fibre 3.00g.
Ash 6.70g.
N- free extract 15g.
Pigments
Phycocyanin 15.6 g.
Carotenoids 456.00 mg.
Chlorophyll- a 1.300¢.
Vitamins (mg)
Provitamin A 213
Thiamin 1.92
(V.B1)

Riboflavin (V. B>) 3.44
Vitamin Bs 0.49
Vitamin Bi, 0.12
Vitamin E 10.4

Niacin 11.3
Folic acid 40
Pantothenic acid 0.94
Inositol 76.00
Minerals
Phosphorus 916.00 mg.
Iron 53.60 mg.
Calcium 168 mg.
Potassium 1.830¢.
Sodium 1.09 g.
Magnesium 250 mg.

Data and calculation:

Data of growth parameters for offshoots & palms
in different treatments in the experiments under study
were collected and recorded at the end of each season
as well as the measurements and calculations were
estimated as follow:

Physical measurements:

Generally, the following measurements were
determined during the two seasons of the study
which included the different growth parameters
investigated i.e. Leaf number, leaf length(cm), shoot
length, shoot thickness(Cm).

Leaf chemical analysis namely leaf pigments
chlorophyll a&h, measured by
spectrophotometrically at 660, 640 mm wave-length

for chlorophyll (a), (b) &beta carotenoids
respectively, against the blank methanol(termed as
gm/100gm) , according to method of Saric et al.
(1967). Meanwhile, total carbohydrate contents were
determined as percentage by using phenol-sulfuric
method according to Dubois et al. (1966). Moreover,
percentages of N, P, K and Mg on dry weight basis
(Peach and Tracey, 1968; Summer, 1985 and
Wilde et al., 1985).

Statistical analysis and experimental design:

The treatments were arranged in a randomized
complete block design (RCBD) and replicated 3
times with one offshoot for each replicate. Data were
then tabulated, and subjected to analysis of variance
according to SAS Institute Program (1994) and
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used for statistical analysis, whereas Duncan's
Multiple Range Test (1955) was employed to verify
the differences among the means of different
treatments.

Results and discussion

1-Effect of nutrition types:

Data in Table (2) clarify that biostimulant EM1
statistically surpassed Spirulina platensis algae
extract in increasing leaf number while slightly

increased leaf length, shoot length, and shoot
thickness without significant differences in the
second season. However, EM1 significantly
increased leaf length in the second season and shoot
thickness in the first season as compared with NPK.
However, leaf number, leaf length, shoot length in
the first season and both shoot length & shoot
thickness parameters in the second season were
failed to show significant differences when either
NPK, EM1 or Spirulina platensis algae extract was
used.

Table 2. Effect of different nutrition types on growth parameters of Barhi date palm offshoots during both

Seasons.

Leaf number

Leaf length

Shoot length Shoot thickness

Nutrition type (Cm) (Cm)
2017 2018 2017 2018 2017 2018 2017 2018
NPK 5250 A 7.7 AB _8L72 A 1027 B 5500 A 95 A 4075 B 71 A
EM1 5583 A 79 A 8813 A 1101 A 588 A 96 A 4583 A 72 A
Spirulinaplatensis g e A 70 B 8395 A 1074 AB 5300 A 90 A 4225 AB 68 A

algae extract

Means followed by the same letter (s) within each parameter are not statistically different at1% level

The aforementioned results showed that the
biostemulant EM1 solution stimulated improvements
in most of growth parameters through it inducing
microorganism’s in soil as it contains numerous
bioactive contents that greatly stimulated growth
parameters. These results are in general agreements
with the findings of Primavesi, (1999) , who stated
that EM1 solution was considered as a biostimulant
that contains more than 60 selected strains of
"Effective Microorganisms"”, viz., Photosynthetic
bacteria, lactic acid bacteria, yeast, actinomycetes
and various fungi that improve growth and health of
plants. Also, with the findings of Mostafa, (2006)
who indicated that EM1 is a Biostimulant solution
which defined as effective micro-organisms soil
improver and it is a mixed culture of beneficial
microorganisms (primarily photosynthetic and lactic
acid bacteria, yeasts, actinomycetes and fermentation
fungi). He added all treatments with yeast or EM1
improved bunch weight, physical and chemical
characteristics of date palm fruit cv. Zaghloul dates.
In addition to findings of Abdel-Galeil, (2010) who
assured that biostimulants accelerated the
biochemical activity within the treated plant and
increasing their efficiency through increasing the
uptake of necessary nutrients and improved trunk
length, No. of leaves/plantlet and leaf width.

Regarding the effect of application methods, data
in Table (3) show that soil injection method
significantly maximized the leaf number, shoot
length, shoot thickness parameters in the second
season as compared with spray application method.
However, Slight difference was appeared with leaf
length in both seasons and leaf humber, shoot length,

shoot thickness parameters as soil injection were
applied than spray application method. These results
concluded that soil injection of different nutrition
types surpassed spray application as significantly
increase growth parameters of Barhi offshoots. These
results are in harmony with the findings of
Montasser, et.al. 1993) who found that broadcasting
2 kg K/palm, on the soil surface, either in 2 equal
applications in Apr. and Oct. or in 3 equal
applications in Feb., Apr. and Oct. induced the best
leaf growth, number and length of leaves as
compared with the other treatments. Also, with Abdi,
and Hedayat,( 2010) .They found that the greater
amount of flesh weight, fruit weight, and fruit size of
date palm var. 'Kabkabi were resulted from injection
method.

Furthermore, Table (4) reflects the effect of
propagation source on growth parameters, it is clear
that different propagation sources were failed to
induce statistical differences among all parameters
under study whereas seed propagation slightly
increased leaf number, leaf length, shoot length, and
shoot thickness parameters in both seasons in
comparison with tissue culture derived.

The before mentioned results summarized that
propagation source of date offshoots either through
tissue culture or seeds were failed to induce
significant differences among different parameters
under study. These results are somewhat go in line
with findings of Al-Ghamdi,(1996 a) who showed a
high level of similarity of chemical properties studied
between fruits of plants propagated by tissue culture
and those propagated conventionally.
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Table 3. Effect of application methods on growth parameters of Barhi date pam offshoots during both seasons.

L Leaf length Shoot length Shoot thickness
application Leaf number (Cm) (Cm) (Cm)
method 2017 2018 2017 2018 2017 2018 2017 2018
spry 5222 A 58 B 8336 A 1046 A 546l A 84 B 4244 A 63 B
Soilinjection 5489 A 92 A 8584 A 1089 A 5644 A 103 A 4344 A T8 A

Means followed by the same letter (s) within each parameter are not statistically different at1% level

Table 4. Effect of propagation source on growth parameters of Barhi date palm offshoots during both seasons.

ropagation Leaf number Leaf length Shoot length Shoot thickness
P src))u?’ce (Cm) (Cm) (Cm)
2017 2018 2017 2018 2017 2018 2017 2018
;‘ﬁi“ri 5278 A 73 A 8700 A 1061 A 5411 A 92 A 432 A 70A
seeds 5333 A 78 A 8220A 1074 A 5604 A 94A 427A T1A

Means followed by the same letter (s) within each parameter are not statistically different at1% level

Dealing with the interaction between nutrition
types and application methods on growth parameters,
it is clear from Table (5) that soil injection of NPK
solution was significantly superior in increasing leaf
number and shoot length than soil injection with
spray applications of Spirulina platensis algae extract
as well as spray application of either NPK solution or
spray of EM1 solution in the second season.
However, no statistical difference was discovered in
case of leaf number, leaf length, and shoot length in
the first season as well as soil injection of NPK
solution & soil injection of EM1 Solution in the
second season. However, leaf length was
significantly increased as EM1 added as soil
injection in comparison with the addition of NPK
solution as soil injection .The other treatments
showed more or less significant differences in

improving leaf length parameter. On the other hand,
soil injection of NPK solution, EM1 solution, or
Spirulina platensis algae extract showed more or less
statistical increase in shoot thickness than spray
application of the NPK and Spirulina platensis algae
extract.

In general, the results concluded that soil
injection of either NPK or EM1 improved most
growthparameters of Barhi date palm offshoots.
These findings are in accordance with findings of
Abdel- Galeil, (2010) who stated that connecting
between potassien-N (K-N) at 2 ml/l as a foliar spray
and NPK liquid fertilizer (10: 10: 10+
microelements) at 20 ml/l as a soil drench
significantly increased trunk length of cv. Sakkoty
plant.

Table 5. Effect of interaction between nutrition types and application methods on growth Parameters of Barhi
date palm offshoots during both seasons.

Nutrition Application Leaf number Le:?fclr(;r;gth Sho?ct::;e];l gth Shoo'[(éhr:]c)kness
type method 2017 2018 2017 2018 2017 2018 2017 2018
1044
NPK spry 5000 A 56 C 8042 A ARG 5200A 81 D 3983 B 64 B
Soil 5500 A 98 A 8303 A 1009 C 580 A 108 A 4167 AB 79 A
106.7
EML spry 5667 A 63 C  87.80 A ABC 5050 A 88 CD 4683 A 65 B
Soil 5500 A 95 AB 8845 A 1136 A 5767 A 103 AB 4483 AB 80 A
Spirulina spry 5000 A 56 C 818 A 1026 BC 5233 A 82 D 4067 B 61 B
platensis
algae Soil 5167 A 85 B 86.05 A 1121 AB 5367 A 98 BC 4383 AB 7.6 A
extract

Means followed by the same letter (s) within each parameter are not statistically different at1% level

Considering the effect of interaction between
nutrition types and propagation sources, it is appear
from Table (6) that propagation source (using either
seed or tissue culture derived offshoots) was
significantly appeared in leaf number in the second
season as interaction between EM1 nutrition type
was used in combination with seed propagation in
relation to interaction of using of Spirulina platensis
algae extract combined with tissue culture derived

offshoots. Also, statistical differences were recorded
in shoot thickness parameter in the first season as
combination of EM1 with either seed or tissue
culture compared with NPK with seed propagation.
However, the other parameters were showed slight
differences without s Data in Table (7) reflect the
interaction between application methods and
propagation sources of barhi offshoots. It is showed
that soil injection of nutrition types in combination
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with seed propagation significantly increased leaf treatments used failed to induce significant variances
number, leaf length, shoot length, and shoot as chlorophyll A parameter considered. However,
thickness with view exceptions as compared with chlorophyll B was statistically increased as

spray application of tissue cultured offshoots. Spirulina platensis algae extract injected in the soil
Regarding the interaction between nutrition types, of either seed or tissue culture derived Barhi
application methods, and propagation sources, offshoots in relation to spray or soil injection of

Table(8) reveals that adding of either NPK, NPK to Barhi offshoots with different sources.
biostimulant EM1, or Spirulina platensis algae Similarly, soil injection of EM1 on either seed or
extract nutrition’s as soil injection of application tissue culture derived barhi offshoots took the second
method to seed derived barhi offshoots was more or rank in this respect. Moreover, injection of Spirulina

less significantly enhanced leaf number, leaf length, platensis algae extract in the soil significantly
shoot length, and shoot thickness parameters. maximized beta carotene contents & total

Data in Table (9) point out the effect of carbohydrates percentages in the leaves of tissue
interaction of nutrition types, application methods, culture derived barhi offshoots as compared with the

and propagation sources on some leaf pigments of other interactions.
Barhi offshoots. It is quite evident that different

Table 6. Effect of interaction between nutrition types and propagation sources on growth parameters of Barhi
date palm offshoots during both seasons.

. Leaf length Shoot length Shoot thickness

Nutrition type propagation Leaf number (Cm) (Cm) (Cm)
source 2017 2018 2017 2018 2017 2018 2017 2018
NPK tissue 5333 A 76 AB 8233 A 953 B 5333 A 94 A 4200 AB 72 A
seed 5167 A 78 AB 8L12A 1099 A 5667 A 96 A 3950 B 71 A
EML tissue 5500 A 75 AB 908 A 1127 A 5683 A 95A 4567 A 7.1 A
seed 5667 A 83 A 8542 A 1076 A 6033 A 97 A 4600 A 74 A
spirulina tissue 5000 A 68 B 8783 A 1102 A 5217A 89 A 4200 AB 68 A
p'atg)’zfgg‘t'gae seed 5167 A 73 AB  80.07 A 1%'?;6 5383 A 91 A 4250 AB 68 A

Means followed by the same letter (s) within each parameter are not statistically different at1% level

Table 7. Effect of interaction between propagation sources and application methods season on growth
parameters of Barhi date palm offshoots during both seasons.

Leaf length Shoot length Shoot thickness
Interaction Leat lnoth (Cm) (Cm) (Cm)
tissue seed tissue seed tissue seed tissue seed
1917 1918 1917 1918 1917 1918 1917 1918 1917 1918 1917 1918 1917 1918 1917 1918

spry 5.222 5.8 5.222 5.8 87.89 106.6 78.82 1026 5.367 8.4 5.556 8.4 4311 6.2 4.333 6.4

A C A (o A AB B B A B A B A B A B
soil 5.333 8.7 5.444 9.7 86.11 1056 8558 1121 5456 10.1 5833 105 4.178 7.8 4.356 7.8

A B A A AB AB AB A A A A A A A A A

Means followed by the same letter (s) within each parameter are not statistically different at1% level

The afore mentioned results summarized that with Spirulina platensis algae, plant compost tea,
injection of Spirulina platensis algae extract in the salicylic acid and Tocopherol singly or in combined
soil was effective in increasing of most leaf pigments application was significantly effective in enhancing

of barhi offshoots. These results are in agreements leaf pigments namely chlorophylls a, b, total
with the findings of Hussien,(2017) who found that chlorophylls, total carotenoids in the leaves relative
spraying of Sewy date palms grown in sandy soil to the control treatment.

Table 8. Effect of interaction between nutrition types, propagation sources and application methods season on
growth parameters of Barhi date palm offshoots during both seasons.

Leaf length Shoot length Shoot thickness
Nutrition  Application Leaf number (Cm) (Cm) (Cm)

type method tissue seed tissue seed tissue seed tissue seed

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018

spry 5.333 6.0 4.667 53 85.33 104 75.50 104 5.267 8.3 5.133 7.9 4.300 6.5 3.667 6.2
A

NPK D A D ABC AB BC AB A cD A D  ABC CDE c DE
Soil app 5333 93 5667 103 7933 8673 8673 1150 5400 104 6200 113 4100 7.8 4233 7.9

A AB A A ABC c ABC A A AB A A BC AB  ABC  AB

oy 5333 60 6000 66 8867 107.2 8693 1061 5567 85 6333 91 4433 59 4933 7.1

ML A D A CD ABC AB  ABC AB A cD A BCD ABC E A BCD
Soil app 5667 90 5333 100 9300 1180 8390 1091 5800 104 5733 103 4700 82 4267 7.8

A AB A A A A ABC AB A AB A AB  AB A ABC AB

Spirulina wor 5000 56 5000 56 8967 1083 7403 9683 5267 82 5200 82 4200 63 3933 59
platensis pry A D A D AB AB c BC A cD A cD ABC DE BC E
algae Soil app 5000 80 5333 90 8600 1120 8610 1123 5167 96 5567 100 4200 7.4 4567 7.8
extract A BC A AB  ABC A ABC A A BC A AB ABC ABC _AB  AB

Means followed by the same letter (s) within each parameter are not statistically different at1% level
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Table (10) explains the effect of interaction of
nutrition types, methods of application, and
propagation sources on Barhi offshoots. It is clear
that leaf N content was significantly increased as
Spirulina platensis algae extract sprayed on the
leaves of seed derived Barhi offshoots in relation to
the other combinations. However statistical
differences were lacked among different interactions
effect on leaf P & Fe contents of Barhi offshoots. On
the other hand, soil injection of EM1 was
significantly succeeded in increasing of leaf K
content of seed or tissue cultured propagated Barhi
offshoots as compared with soil injection of
Spirulina platensis algae extract. Furthermore, leaf
Mg content was statistically increased as soil
injection of NPK nutrition on either seed or tissue
culture resulted Barhi offshoots in comparison with
soil injection of either Spirulina platensis algae
extract or EM1 nutrition on either seed or tissue
culture derived Barhi off shoots.

The before mentioned results indicated that soil
injection  of Spirulina platensis algae extract
increased leaf N content ,soil injection of EM1
increased leaf K content and soil injection of NPK
maximized leaf Mg content. These results are
somewhat alike with findings of Kasem, et.al.
(1997). They found that leaf N, Ca and Mg contents
were increased significantly with rates of N >4.5
kgl/tree, while leaf Fe and Zn contents were
significantly decreased with increasing rate of leaf N.
K application tended to decrease leaf Ca and Mg
content and increase leaf N and K content. Also, with
findings of Hussien, (2017) who showed that
spraying of Sewy date palms grown in sandy soil
with Spirulina platensis algae, plant compost tea,
salicylic acid and Tocopherol singly or in combined
application was significantly effective in increasing
of N, P, K and Mg in the leaves relative to the
control treatment.

Table 9. Effect of interaction between nutrition types, application methods and propagation Sources on some

leaf pigments of Barhi date palm offshoots.

Application ChIoerphyII Chlorgphyll- Beta-carotene C Total carbohydrates
iti [v)
Nutrition type method gm/100gm gm/100gm gm/100gm &
T.c Seed T.c Seed T.cC Seed T.Cc Seeds
spray 005 A 004 A 039 038 131 1.;2 24i50 23L50
NPK 021 021 119 118 2833
Soil app 0.03 A 0.03A éD CD E E E 2789 F
0.20 0.23 1.30 1.23 24.09 23.88
EM1 spray 004 A 003A D BCD D E ] K
. 0.27 0.26 147 1.44
Soil app 0.05 A 0.04A AB ABC c c 3033 C 29.70 D
0.19 0.18 131 1.30 26.18
Spirulina platensis spray 005 A 004 A D D D D G 2516 H
algae extract Soil app 008A 006A 030A OB 167A 156 B 3158A 3150 B

Table 10. Effect of interaction between nutrition types, application methods and propagation sources on some

leaf mineral contents of Barhi offshoots.

Nutrition type Application N % P % K % Fe % Mg %

method T.c Seed T.c Seed T.c Seed T.  Seed T.c Seed

spray 106 005 023 022 140 138 005 006 034 0.36

NPK BC F A A AB AB A A ABC AB

Soil 068 056 019 017 142 140 008 008 042 041

DE E A A AB AB A A A A

spray 105 106 021 022 138 137 005 006 035 0.36

EM1 BC BC A A AB B A A ABC AB
Soil 1.02 102 014 015 153 153 005 005 022 0.20

BC BC A A A A A A BCD CD
Spirulina spray 108 132 020 020 139 139 006 005 036 0.35
platensis algae B A A A AB AB A A AB ABC
extract Soil 091 086 012 010 102 102 005 005 018 0.17

BC CD A A C C A A D D

Means followed by the same letter (s) within each parameter are not statistically different at1% level
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