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Abstract: This study was carried out during 2017 and 2018 seasons to examine the effect of spraying seaweed
extract once, twice, or thrice at 0.05 to 0.2 % on some vegetative growth characteristics, nutritional status of the
palms, yield and fruit quality of Sakkoti date palms. Treating the palms once, twice or thrice with seaweed extract at
0.05 to 0.2% was accompanied with enhancing all growth characteristics, total chlorophylls, total carotenoids N, P,
K and Mg, initial fruit setting %, fruit retention %, yield, bunch weight as well as physical and chemical
characteristics of the fruits over the check treatment. The promotion on these parameters was in proportional to the
increase in concentrations and number of sprays. All characteristics were unaffected by increasing concentrations
from 0.1 to 0.2% and frequencies from twice to thrice. The best results with regards to yield and fruit quality of
Sakkoti date palms grown under Aswan region were obtained due to treating the palms twice with seaweed extract
at 0.1%.
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1. Introduction healthy, good physical conditions, free from insects,
Recently, many attempts were carried out for diseases and damages. They planted at 7x7 meters
using seaweed extract to promote the yield and fruit apart (86 palms/ feddan). The selected palms were
quality of Sakkoti date palms. irrigated with Nile water through surface irrigation
Seaweed extract contains great amounts of system. The texture of the soil in sandy loam.
nutrients, amino acids, antioxidants, vitamins
natural, hormones and plant pigments. Table (1): Analysis of the tested soil
It is also beneficial for increasing the tolerant of _—
plants to all stresses (James, 1994). Characters Yalues
Previous studies showed that using seaweed Clay % 9.0
extract at various concentrations and frequencies had Silt % 21.0
an announced promotion on growth and fruiting of Sand % 70.0
all evergreen fruit crops (EI- Sawy, 2005; Gamal, Texture Sandy loam
2006; Mouftah, 2007; El- Sayed- Esraa, 2010; pH (1: 2.5 extract) 8.50
Merwad et al, 2011; Abdelaal er al, 2012; E.C. (1: 2.5 extract) mmhos/1 cm 0.75
Mahmoud, 2012; Ahmed ef al., 2013a and 2013b; Organic matter % 1.2
Mohamed and El- Sehrawy, 2013; Gamal, 2013; Total CaCOs % 10.1
Ahmed et al., 2014; Abd El- aaty 2015 and Ahmed 22.0
etal., 2015). 3.3
The target of this study was elucidating the 80.0
effect of different concentrations and frequencies of 71.0
seaweed extract on growth characteristics, palm 50
nutritional status, flowering, fruit setting yield and 21
fruit quality of Sakkoti date palms. 18

0.9
0.7

2. Material and Methods
This study was conducted during 2017 and
2018 seasons on a private ate palm orchard situated

at Edfu district Aswan Governorate on 18- years old Hand pollination was achieved by inserting five
Sakkoti date palms (as dry date palm cv.) these male strands into the centre of one female spathe. all
palms produced through conventional propagation the selected Sakkoti date palms received the
by offshoots as well as characterized by regular common and usual horticultural practices that
bearing. The selected palms are uniform in vigour, already applied in the orchard except those dealing
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with of seaweed extract bunches/ palm was adjusted
to ten bunches.

This study included the following ten
treatments from different concentrations and
frequencies of seaweed extract.

1- Control (palm sprayed with water).

2- Spraying seaweed extract once at growth
start and before hand pollination at 0.05%.

3- Spraying seaweed extract twice at growth
start and before hand pollination at 0.05%.

4- Spraying seaweed extract thrice at growth
start and before hand pollination at 0.05%.

5- Spraying seaweed extract once at growth
start and before hand pollination at 0.1 %.

6- Spraying seaweed extract twice at growth
start and before hand pollination at 0.1 %.

7- Spraying seaweed extract thrice at growth
start and before hand pollination at 0.1 %.

8- Spraying seaweed extract once at growth
start and before hand pollination at 0.2 %.

9- Spraying seaweed extract twice at growth
start and before hand pollination at 0.2 %.

10- Spraying seaweed extract thrice at growth
start and before hand pollination at 0.2 %.

Each treatment was replicated three times one
date palm per each. Seaweed extract was easily
soluble in water and it was dissolved in triton B as a
wetting agent at 0.1% before application.

The selected palms received one spray at
growth start (last week of Feb.), twice at the same
previous date and again just after fruit setting (last
week of Mar.) or thrice at the same previous two
dates and at one month after fruit setting (last week
of Apr).

Randomized complete bock design (RCBD)
was followed in included three replicates one palm
per each.

During both seasons, the following parameters
were recorded:

1- Vegetative growth characteristics namely
leaflet area (cm)* (Ahmed and Morsy, 1999), length
and width of leaf (m) number of leaflet / leaf, leaf
area (m)” and spine length (cm).

2- Leaf chemical composition namely total
chlorophylls and total carotenoids (mg/ 100 g F.W.)
(Von- Wettstein, 1957) as well as leaf content of N,
P, K and Mg (as %) (Cottenie et al., 1982).

3- Percentages of initial fruit setting and fruit
retention, bunch weight (kg.) and yield / palm.

4- Physical and chemical characteristics of the
fruits namely weight, height, diameter of fruit, T.S.S.
%, total sugars %, titratable acidity % crude fibre %
and total soluble tannins%. (A.O.A.C., 2000)

Statistical analysis was done according to
(Mead et al., 1993) using mew L.S.D. at 5% for
comparing among the different treatment means.
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Table (2): Shows the analysis of seaweed extract
according to (James,. 1994).

Moisture % 6.0
OM. % 45- 60
Inorganic matter % 45- 60
Protein % 6-8
Carbohydrates % 5-50
Aliginic acid % 10-20
Mannitol % 4-7
Total N % 1.0-1.5
0.02-0.09
1.0-1.2
0.2-1.5
3-9
0.5-0.9
1.0-6.0
50-200
5-12
10-100
20-100
1-5
0.02
0.03
0.01

Cytokinins %
T1AA %
ABA %

3. Results
1-Vegetative growth characteristics:

Data in Table (3) clearly show that treating
Sakkoti date palms once, twice or thrice with
seaweed extract at 0.05 to 0.2% significantly was
accompanied with stimulating the eight growth
characteristics namely leaflet area, length and width
of leaf, number of leaflet/ leaf, leaf area and spine
length over the control treatment. There was gradual
stimulation on these growth aspects with increasing
concentrations form 0.1 to 0.2 % and frequencies
from once to thrice. Increasing concentrations from
0.1 to 0.2 % and frequencies from twice to thrice had
meaningless promotion on these growth traits.

The maximum values of these characteristics
were recorded on the palms that treated three times
with seaweed extract at 0.2%. The untreated palms
produced the lowest values. These results were true
during both seasons.

2- Leaf chemical components:

Data in Table (4) clearly show that varying
concentrations and frequencies of seaweed extract
had significant differences on the leaf content of N,
P, K and Mg as well as total chlorophylls and total
carotenoids. Carrying out one, two to three sprays of
seaweed extract at 0.05 to 0.2% significantly was
responsible for enhancing all chemical components
rather than non application.
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Table (3): Effect of spraying seaweed extract on some growth characteristics of Sakkoti date palms during 2017 and
2018 seasons.

Leaflet area[fLeaf lengthfLeaf width{fNo. of leaflet per Leaf areallfSpine  length
Treatments (cm)’ (m) (m) leaf (m)’ (cm)
2017 |2018 ([§2017 2018 J2017 [2018 (42017 2018 2017 [2018 §2017 |2018

Control

Seaweed extract at
0.05 % once

Seaweed extract at
0.05 % twice

Seaweed extract at
0.05 % thrice

Seaweed extract at 0.1
% once

Seaweed extract at 0.1
% twice

Seaweed extract at 0.1
% thrice

Seaweed extract at 0.2
% once

Seaweed extract at 0.2
% twice

Seaweed extract at 0.2
% thrice

New L.S.D. at 5%

Table (4): Effect of spraying seaweed extract on some growth characteristics and some leaf pigments of Sakkoti date
palms during 2017 and 2018 seasons.

Control

Seaweed extract at
0.05 % once
Seaweed extract at
0.05 % twice
Seaweed extract at
0.05 % thrice
Seaweed extract at
0.1 % once

Seaweed extract at
0.1 % twice
Seaweed extract
0.1 % thrice
Seaweed extract
0.2 % once

Seaweed extract
0.2 % twice

0.2 % thrice
New L.S.D. at 5%

The promotion on these chemical components Increasing concentrations of seaweed extract from
was in proportional to the increase in concentrations 0.1 to 0.2% and frequencies from twice to thrice
and frequencies of seaweed extract application.
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failed to show significant promotion on these
chemical traits.

The highest values were recorded on the palms
that treated with seaweed extract thrice at 0.2% the
untreated palms produced the lowest values. These
results were true during both seasons.

3- Percentages of initial fruit setting and fruit
retention, yield / palm and bunch weight.

It is evident from the date in Table (5) that
treating Sakkoti date palms once, twice or thrice with
seaweed extract at 0.05 to 0.2% significantly was
followed by improving the percentages of initial fruit
setting and fruit retention, yield / palm and bunch
weight relative to the control treatment.

There was a gradual promotion on such parameters
with increasing concentrations and frequencies of
seaweed extract. Meaningless promotion was
observed on the percentages of initial fruit setting
and fruit retention, yield/ palm and bunch weight
among the higher two concentrations namely 0.1 to
0.2% and frequencies from twice to thrice.
Therefore, it is suggested to use two sprays of
seaweed extract at 0.1 % for promoting the yield.
Under such promised treatment, yield/ palm reached
109 and 110 kg while the untreated palms produced
95 and 96 kg during both seasons respectively. The

percentage of increment on the yield due to using the
previous promised treatment over the check
treatment reached 14.7 and 14.6% during both
seasons, respectively.

4- Physical and chemical characteristics:

Data in Table (5, 6) obviously reveal that
treating Sakkoti date palms once, twice or thrice with
seaweed extract at 0.05 to 0.2% significantly was
very effective in improving fruit quality in terms of
increasing weight, height and diameter of fruit,
T.S.S. % and total sugars % and decreasing the
percentages of titratable acidity, crude fibre and total
soluble tannins relative to the check treatment. The
promotion on both physical and chemical
characteristics of the fruits was related to the
increase in concentrations and frequencies of
application. Negligible promotion on all fruit quality
parameters were observed among the higher two
concentrations (0.1 and 0.2%) and frequencies (twice
or thrice). Therefore, from economical point of view,
the best results on these quality parameters were
observed on the palms that received two sprays of
seaweed extract at 0.1% unfavorable effects on fruit
quality were detected on the untreated trees. Similar
results were recorded during both seasons.

Table (5): Effect of spraying seaweed extract on the percentages of initial fruit setting and fruit relation, bunch
weight and yield, fruit weight and height of Sakkoti date palms during 2017 and 2018 seasons.

Control

Seaweed extract at
0.05 % once

eaweed extract at

0.05 % twice

Seaweed extract at
0.05 % thrice

Seaweed extract at

0.1 % once

Seaweed extract at
0.1 % twice

Seaweed extract at
0.1 % thrice

Seaweed extract at
0.2 % once

Seaweed extract at
0.2 % twice

Seaweed extract at
0.2 % thrice

New L.S.D. at 5%
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Table (6): Effect of spraying seaweed extract on some chemical characteristics of Sakkoti date palms during 2017

and 2018 seasons.

Titratable
acidity % %

Crude fibre [|Total soluble
tannins %

Total sugars
Treatments %
2017 (2018

Control

2017 2018

2017 |2018 2017 [2018

Seaweed extract at
0.05 % once

Seaweed extract at
0.05 % twice

Seaweed extract at
0.05 % thrice

Seaweed extract at
0.1 % once

Seaweed extract at
0.1 % twice

Seaweed extract at
0.1 % thrice

Seaweed extract at
0.2 % once

Seaweed extract at
0.2 % twice

Seaweed extract at
0.2 % thrice

New L.S.D. at 5%

4. Discussion

The previous promotive effect of seaweed
extract on growth characters, palm nutritional status,
yield and fruit quality might be attributed to is higher
own content from natural plant hormones namely
TIAA, GA; and cytokinins that are responsible for
enhancing cell division, glutathione, lecithin,
vitamins, 60 nutrients and 21 amino acids, also,
seaweed extract plays an important role in enhancing
the biosynthesis of all organic foods, plant pigments
and antioxidants seaweed extract is also responsible
for enhancing the resistance of palms to all stresses
(James, 1994; and Spinelli ez al., 2009).

These results are in harmony with those
obtained by (El- Sawy, 2005; Gamal, 2008;
Mouftah, 2007; El- Sayed— Esraa, 2010; Merwad
et al. 2011; Abdelaal ef al., 2012 Mahmoud 2012;
Ahmed et al., 2013a and 2013b; Mohamed and El-
Sehrawy, 2013; Gamal, 2013; Ahmed et al., 2014;
And El- aaty 2015 and Ahmed et al.,, 2015).

References

1. Abdelaal, AM.K., Ahmed, F.F. and Mahmoud,
Kh, M.H. (2012): partial replacement of
chemical N fertilizers in Balady mandarin
orchard through application of extract of yeast,
seaweed and farmyard manure. Minia J. of

131

Agric. Res. 5 develop. Vol. (32) No. 1 pp 129-
148.

Abd El-aaty, M.S. H. (2015): Relation of
fruiting in Sakkoti and Bartemoda date palms
with spraying seaweed extract. Sc. Thesis Fac.
of Agric. Minia Univ. Egypt.

Ahmed, F.F. and Morsy, M.H. (1999): A new
method for measuring leaf area in different fruit
crops. Minia of Agric. Res. & Develop. Vol.
(19): pp. 97-105.

Ahmed, F.F.; Akl, M\M.A. and Oraby, A.A.F.
(2013a): Partial replacement of inorganic
nitrogen fertilizer by spraying some vitamin,
yeast and seaweed extract to Ewaise mango
orchard under Upper Egypt conditions. Stem
Cell (3): 110-120.

Ahmed, F.F.; Mansour, A.E. M.; Abd EI-
Rahman M.A. Merwad, M.A. and Mostafa
K.A. (2013b): Response of Valencia orange
trees to foliar application of roselle, turmeric
and seaweed extract. J. of Applied Sci. Res. 9
(1): 960-964.

Ahmed, F.F.; Mohamed, H.A.A. and Gad El-
Kareem, M.R. (2014): The promotive effect of
seaweed extract in fruiting of Zaghloul date
palms grown under Minia region. 5
International date palm Conf. 16- 18 Mar.



Stem Cell 2019;10(2)

http://www.sciencepub.net/stem

10.

11.

12.

13.

Emirates palace Abu Dhbai United Arab
Emirates.

Ahmed, F.F.; Ali, A.H. Abdalla, A.S. and
Shazly, E.M.E. (2015): Response of Saecidy
Date palms grown under New Valley
conditions to spraying saliyclica cid and
seaweed extract. Stem Cell (3) 6: 12-19.
Association of Official Agricultural Chemists
(A.0.A.C.) (2000): Official Methods of
analysis (A.O.A.C.) 12" Ed. Benjamin Franklin
Station Washington D.C.U.S.A. pp. 490-510.
Cottenmie A. Cerloo, M.Kiekens, L.; Velgle,
G. and Amerlynuck R. (1982): Chemical
analysis of plant and soil 34-51 laboratory of
Analytical and Agroch., State Univ. Belgium,
Gent.

El- Sawy, Y.A. (2005): Studies on the effect of
some organic fertilizers ammonium nitrate and
the biofertilizer (Algae- extract) on growth and
productivity of Williams banana (Musa
Cavendishii L.) M. Sc. Thesis Fac. fo Sgric.
Minia Univ.

El- Sayed- Esraa, M.H. (2010): Behaviour of
Ewaise mango trees to folair application of
some nutrients and seaweed extract. Ph. D.
Thesis Fac. of Agric. Minai Univ. Egypt.
Gamal, A.F.O. (2006): Response of
Washington Navel orange trees to some
antioxidant and biofertilization treatments M.
Sc. Thesis Fac. of Agric. Minia Univ. Egypt.
Gamal, A.F.O. (2013): Fruiting of Washington
Navel orange trees in relation to application of
seaweed extract, boron and citric acid. H. D.
Thesis Fac. of Agric Minia Univ. Egypt.

6/25/2019

132

14.

15.

16.

17.

18.

19.

20.

21.

James, B. (1994): Chapters from life, Ann. Rev.
Physio,. Plant. Mol. Biolog. 45: 1-23.
Mahmoud, Kh. M.H. (2012): Reducing
inorganic N fertilizer in Balady mandarin
orchard through application of extract of yeast,
seaweed extract and farmyard manure. M. Sc.
Thesis Fac. of Agric. Minia Univ. Egypt.

Mead, R.; Currnow, R.N. and Harted, A.M.
(1993): Statistical Methods in Agricultural and
Experimental Biology, 2" Chapman and Hall,
London, pp. 10-44.

Merwad, A. E. and Al- Ashkar, R.A. (2011):
Effect of nitrogen fertilization, some
biostimulants and antioxidants on productivity
of banana plant c.v. Grand Naine. Zagazig J.
Agric. Res. Vo. 38 (3): 563-582.

Mohamed, A. Y. and EIl-Schrawy, O.A.M.
(2013): Effect of seaweed extract on fruiting of
Hindy Bisinnara mango trees. J. of Amer. Sci.
9(6): 537-544.

Mouftah, R.T. (2007): Physiological studies on
biofertilziaiton of mango trees cvs Taimour and
zebda Ph. D. Thesis fac. of Agric. Minia
university.

Spinelli, F.; Fiori, G. Noferini, M.; Sprocatti,
M. and Cosat, G. (2009): Perspectives on the
use of a seaweeds extract to moderate the
negative effects of alternate bearing in apple
trees. Journal of Horticultrual science & Biot,
p-131-137.

Von- Wettstein, D.V. (1957): Chlorophyll-
Letale und der submikrosphpische formiuechrel
der plastiden Experimental cell, Research,
12(3): 427- 405.



