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Abstract
This study was initiated during 2011 and 2012 
seasons to elucidate the effect of spraying seaweed 
extract at five concentrations namely 0.0, 0.05, 
0.1, 0.2 and 0.4 % on fruiting of Zaghloul 
date palms. Number of sprays was four.

Carrying out four sprays of seaweed extract at 
0.05 to 0.4 % succeeded in improving the leaf area, 
leaf content of total chlorophylls, percentages 
of N, P and K, yield and fruit quality in relative 
to the check treatment. The promotion was in 
proportional to the increase in concentrations. 
Meaningless promotion was detected among the 
higher two concentrations (0.2 and 0.4 %). The 
best results with regard to yield and fruit quality 
were obtained with spraying Zaghloul date palms 
four times with seaweed extract at 0.2 %.

Key words: Zaghloul date palms, seaweed 
extract, yield and fruit quality.

INTRODUCTION
Poor cropping is considered to be a serious and major 
problem that faces Zaghloul date palm growers in middle 
Egypt. Using natural exudates and extracts of biofertilizers 
namely seaweed extract (extract of Ascophyllum nodosum) 
instead of chemical materials could be the way to improve 
yield and quality of fruit crops. Previous studies showed that 
using seaweed extract is favourable in enhancing uptake of 
nutrients, the resistance of plants to the unfavourable stresses, 
soil fertility, fruit setting % and activity of microorganisms. 
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It uses as chelated compounds, substitute for organic 
fertilizers as soil conditioners (Norric et al., 2002 and Aziz 
et al., 2003). It is a natural source of organic and material 
fertilizers. It contains more than 60 nutrients and 21 amino 
acids, natural hormones namely IAA, GA3 and cytokinins 
and some organic acids (Tung- Yunn et al., 2003).

Previous studies showed that application of seaweed extract 
was very effective in enhancing growth, nutritional status 
of the trees, yield and fruit quality of evergreen fruit crops 
(Gobara, 2004; El- Sawy, 2005; Hegab et al., 2005; Gamal, 
2006; Ebeid- Sanaa, 2007; Mouftah, 2007; Ahmed et al., 
2008; Hassan- Hoda, 2008; Mohamed et al., 2008; El- 
Sayed- Esraa, 2010; Mahmoud, 2012 and Mabrouk, 2013).

The target of this study was examining the effect of 
various concentrations of seaweed extract on fruiting 
of Zaghloul date palms grown under Minia region.

MATERIALS AND METHODS 
This study was carried out 2011 and 2012 seasons in a private 
orchard situated at Maghagha district, Minia Governorate 
on thirty 20- years old Zaghloul date palms. Soil texture is 
silty clay and the palms are planted at 7 × 7 meters apart. 
The selected palms were irrigated through surface system. 
Pruning was carried out to maintain leaf bunch ratio at 8: 1 
(according to Sayed, 2002). Number of female spathes per 
each palm was adjusted to ten spathes. Artificial pollination 
was achieved by inserting five male strands into the female 
bunch using known high activating pollen source throughout 
2 – 3 days after female spathe creaking followed by bagging 
(Omar, 2007). Each selected palm received the common 
horticultural practices that are already applied in the 
orchard except those dealing with using seaweed extract.
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This study included the five treatments from five 
concentrations of seaweed extract namely 0.0, 0.05, 0.1, 
0.2 and 0.4 %. Each treatment was replicated three times, 
two palms per each (30 Zaghloul date palms/ experiment). 
Randomized complete block design was followed. Seaweed 
extract (Table 1) was sprayed four times at growth start, 
just after fruit setting and at one month intervals. 

Triton B as a wetting agent was used with all solutions at 0.05 
% and the spray was done till runoff (5 L/ palm). The control 
palms received tap water mixed with Triton B at 0.5 %.

During both seasons, the following 
parameters were carried out:-

1.	 Leaf area (m2) (Ahmed and Morsy, 1999).
2.	 Total chlorophylls (a + b) as (mg/ g-1 F.W) 

(Moran, 1949 and Wettstein, 1957).
3.	 Percentages of N, P, K and Mg in the dried 

leaves according to Piper (1950); Chapman 
and Pratt (1965) and Wilde et al., (1985).

4.	 Bunch weight (kg.).
5.	 Yield/ palm (kg.) at the first week of September.
6.	 Some physical and chemical characteristics of the 

fruits namely fruit weight (g.) and dimensions (length 
and width, cm.) as well as percentages of pulp and 
seeds, pulp/ seed, total soluble solids %, total and 
non- reducing sugars % (A.O.A.C., 1995), total 
acidity % (as g malic acid/ 100 g pulp) according to 
A.O.A.C., (1995); fibre crude % and total soluble 
tannins % were determined (A.O.A.C., 1995).

All the obtained data were tabulated and subjected 
to the proper statistical analysis using new L.S.D 
at 5 % according to Mead et al., (1993).

RESULTS AND DISCUSSION
1- Leaf area and its content of total 
chlorophylls and N, P and K:
It is clear from the data in Table (1) that treating Zaghloul 
date palms four times with seaweed extract at 0.05 to 0.4 
% significantly was followed by enhancing the leaf area as 
well as total chlorophylls and percentages of N, P and K in 
leaves in relative to the check treatment. The promotion was 
significantly associated with increasing concentrations of 
seaweed extract from 0.0 to 0.2 %. Increasing concentrations 
from 0.2 to 0.4 % failed significantly to promote these 
parameters. Spraying the palms with seaweed extract at 0.4 
% gave the maximum values. Untreated palms produced the 
lowest values. These results were true during both seasons.

2- Bunch weight and yield per palm:
It is evident from the data in Table (2) that spraying seaweed 
extract at 0.05 to 0.4 % significantly stimulated bunch 
weight and yield per palm in relative to the check treatment. 
There was a gradual promotion on bunch weight and yield 
per palm with increasing concentrations of seaweed from 
0.0 to 0.4 %. Increasing concentrations from 0.2 to 0.4 % 
had no significant promotion on bunch weight and yield 
per palm, therefore, from economical point of view, it is 
suggested to use 0.2 % seaweed extract. Using seaweed 
extract at 0.2 % four times produced the highest yield from 
economical point of view. Under such promised treatment, 
yield per palm reached 188 and 192 kg during 2011 and 
2012 seasons. The untreated palms produced 148.8 and 
152.0 kg in both seasons, respectively. The percentage of 
increase due to application of the promised treatment over 
the check treatment reached 26.3 % during both seasons.

3- Physical and chemical 
characteristics of the fruits:
It is clear from the data in Tables (2 & 3) that foliar 
application of seaweed extract at 0.05 to 0.4 % significantly 
improved fruit quality of Zaghloul date palms in terms of 
increasing fruit weight and dimensions (length & width); 
pulp %, pulp/ seed, T.S.S % as well as total and reducing 
sugars % and decreasing seed %, total acidity %, total soluble 
tannins and total crude fibre % in relative to the check 
treatment. The promotion on fruit quality was significantly 
associated with increasing seaweed extract concentrations. 
No significant differences were observed on fruit quality 
among the higher two concentrations of seaweed extract. 
The best results were obtained due to spraying the palms 
four times with 0.2 % seaweed extract (since no significant 
differences were observed among 0.2 and 0.4 concentrations). 
The untreated palms produced unfavourable effects on 
fruit quality. These results were true during both seasons.

DISCUSSION
The previous benefits of seaweed extract on growth, 
nutritional status, yield as well as physical and chemical 
characteristics of the fruits of Zaghloul date palms might 
be attributed to the higher own content of essential and 
on seaweed extract from essential amino acids, minerals, 
vitamins, organic foods, amino acids and natural plant 
hormones namely IAA, GA3 and cytokinins (Aziz et al., 
2003). It has positive effect on enhancing soil fertility 
and activity of soil microorganisms (Tung- Yunn et al., 
2003). These results are in agreement with those obtained 
by Gamal (2006); Hassan- Hoda (2008); El- Sayed- 
Esraa (2010); Mahmoud (2012) and Mabrouk (2013).
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CONCLUSION
Treating Zaghloul date palms with seaweed 
extract four times at 0.2 % gave the best results 
with regard to yield and fruit quality.
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Tables 
Table (1): Analysis of seaweed extracts (According to James, 
1994)

Character Values 

Moisture 6 %
O.M. 45 - 60 %
Inorganic matter 45 - 60 %
Protein 6 - 8 %
Carbohydrates 35 - 50 %
Alginic acid 10 - 20 %
Mannitol 4 – 7 %
Total N 1.0 - 1.5 %
Phosphorus 0.02 - 0.05 %
Potassium 10 - 12 %
Calcium 0.2 - 1.5 %
Sulphur 3 - 9 %
Magnesium 0.5 - 0.9 %
Copper 1 - 6 ppm
Iron 50 – 200 ppm
Manganese 5 – 12 ppm
Zinc 10 – 100 ppm
Boron 20 – 100 ppm
Molybdenum 1 – 5 ppm
Cytokinins 0.02 %
IAA 0.03 %
ABA 0.01 %
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