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Abstract : 
This study was conducted in one of the orchards of Al-Hartha, north of Basra, Iraq. Two palm 
cultivars Al-Halawi and Al-Sayer were selected and seaweed extract was used (with three 
concentrations: 0, 5 and 7 ml. L-1). The design used randomized complete blocks. It was clear from 
the results of the study that the Al-Sayer cultivar was excelled in most of the traits of the study in 
size, length and color of dry and fresh, where it scored (12,201 cm 3, 3,670 cm, 9.461 and 13.468 
g) respectively. As well as in the percentage of total sugars, sucrose and total soluble solids, where 
the values were recorded (47.55, 11.31 and 57.82)%, respectively. It did not differ with Al-Halawi 
cultivar in the traits, percentage of maturity, fruit set, seed weight and yield. The concentration of 
7 ml.l-1 was significant in most of the studied traits. The binary interaction had a clear significant 
effect on the studied traits. 
Keywords: seaweed extract, productive trait, date palm cultivars  
Introduction: 
The date palm, Phoenix dactylifera L, belongs to the palm family Arecaceae. It is a subtropical 
fruit tree that is widely cultivated in Iraq and some regions of the Middle East. Its origin country 
is believed to be southern Iraq and the Arabian Gulf region. It is of great economic and social 
importance in many countries of the world (Barreveld, 1993). In view of the negative side effects 
that industrial chemicals may pose to humans, the environment and living organisms, a tendency 
has been towards finding alternatives from Natural Compounds that can perform an effect similar 
to what industrial chemical compounds do (Grimstad, 1995). seaweed extracts are used as an 
alternative to plant growth regulators such as auxins, gibberellins and cytokinins, as well as as a 
growth stimulator and help the plant reduce salt stress because it contains antioxidants (Zodape et 
al, 2011). Seaweed extracts are from the organic sources used in plant production, and about 15 
million tons are used annually in the agricultural field in various countries of the world. This is 
due to its importance in stimulating plant growth in low concentrations, in addition to its containing 
micro and macro nutrients, amino and organic acids, and growth-promoting substances such as 
cytokines, auxins, gibberellins, vitamins and polysaccharides (Spinelli et al, 2009). Morales and 
Norrie (2010) showed that seaweed extracts contain polysaccharides such as laminaran, fucoidan 
and alginate, which have a wide range of influence on the biological activities of the plant. It also 
contains betaine, which is a source of nitrogen in low concentrations and a regulator of osmosis in 
high concentrations, and the role of these extracts may be due to it in increasing the plant's 
resistance to salinity and drought. Due to the lack of studies on the effect of spraying marine algae 
extracts and nutrient solutions on date palm trees, The current study aims to know the effect of 
spraying two extracts of seaweed extract, according to the concentrations recommended by the 
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manufacturers, on the physical, chemical and physiological traits of the fruits of the date palms of 
Al-Sayer and Al-Halawi cultivars, by spraying either on the vegetative and fruits total. 
  Materials and Methods 
This study was conducted in one of the private orchards belonging to Al- Mahjran area in the 
district of Abi Al-Khasib - Basra governorate during the period from ( 2021-2022). As 18 date 
palm trees were selected, they were divided into 9 Al-Halawi trees and 9 Sayer trees, with similar 
ages ranging from 15-18 years. The orchard was prepared and the palm trees were identified in the 
experiment by placing digital signs on them according to the treatment. /3 until 3/21/. Each tree 
was considered an experimental unit and the experimental units were sprayed every 45 days at a 
rate of 6 sprays all starting from 27/9/9. The diffuser Tween 20 at a concentration of (0.1)% was 
added to the prepared solutions in order to reduce the surface tension of the water and increase the 
adhesion of the substance to the leaves, leaving 5 bunches on the palm. To be used in subsequent 
experimental measurements. Palm trees were fertilized with NPK chemical fertilizer at a ratio of 
20: 20: 20 during the months of January, December and February in three batches at an averge of 
(250 gm/palm). 
controlling and prevention 
Bunches were sprayed with liquid agricultural sulfur during the month of June for the purpose of 
controlling dust spiders. 
3-3: Study tratments 
The study included a factorial experiment with three factors: 
The first factor: spraying with seaweed extracts (Conbe Star): it was sprayed with a concentration 
of (3.5 ml. L-1) with a concentration of - (6 ml. L-1) in addition to the control treatment (0 ml. L-1) 
distilled water. The second factor: the two types of Al-Sayer and Al-Halawi. 
The fruit samples were collected by randomly taking 10 fruits for physical and chemical traits from 
each palm (replicates) during the Khalal stage (16 weeks after pollination) and the wet phases (22 
weeks). Its physical properties were measured, and then the fruits were dried at a temperature of 
65°C, crushed and kept in plastic containers until chemical analyzes were performed.The physical 
characteristics of the fruits in Khalal stage 
  Fruit size, length and diameter 
10 fruits were taken randomly for each experimental unit and according to the size of the fruit 
using the displaced water method using a graduated cylinder water was placed in it to a certain 
extent, then the fruits were placed in it and then according to the average fruit size according to 
the following equation: 
volume of displaced water 

Average fruit volume (cm3) = 
   

   
                                          

As for the length and diameter of the fruits, they were measured on the same fruits whose size was 
taken. Both the length and diameter of the fruit were measured by Vernier Caliper. 
Fruit Fresh Weight (gm) 
According to the weight of fresh fruit, by taking 10 random fruits from each experimental unit 
using a sensitive electric balance, Sartorious type, and then according to the soft weight of one 
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fruit in gram units, by dividing the total by the total number of fruits. In the same methods, the 
average fresh weight of the seed was calculated after it was removed from the fruits themselves. 
As for the fleshy layer, it was calculated by the difference between the weight of the fruit and the 
weight of the seed. As shown in the following rates: 

  Average weight of the fruit (g) = 
  ( )

    
 

The flesh weight (g ) =  fruits weight  -  seeds weight . 
Chemical traits of the fruits in Alratb stage 
3-5-2-1: Water content and dry matter 
 The water content and dry matter of the flesh of the fruit, whose weight, volume and dimensions 
were measured, were estimated and dried in a vacuum oven at a temperature of 65 ° C for 48 hours. 
When the weight was constant, the percentage of water content and dry matter of the fruits was 
calculated as follows: 

Water content percentage = 
      

        
 x 100 

     Dry matter percentage = 
    

  
 x 100 

Total and reducing sugars and sucrose 
 Total, reducing sugars and sucrose were estimated in the flesh of the fruits in the laboratories of 
the Palm Research Center, using the Lane & Eynon method mentioned in Howrtiz (1975) by taking 
0.5 g of dried fruit flesh at a temperature of 65 °C. 50 ml of distilled water was added to it and then 
placed in a water bath at a temperature of 70 ° C for 45 minutes in order to extract sugars from the 
flesh of the fruits and then placed in a centrifuge for 10 minutes in order to get rid of the sediment  
Then the filtrate was taken and the process of the clearing was done by adding 3 ml of neutral lead 
acetate and then getting rid of the precipitate using a centrifuge, then adding to the filtrate 3 ml of 
potassium oxalate and then getting rid of the precipitate in the same way, then completing the 
volume 100 ml with distilled water. The reducing sugars in the leachate were determined by 
grinding with a mixture of Fahlink's solution (A + B) and for the determination of total sugars.Acid 
hydrolysis was conducted to analyze sucrose, and the percentage of total and reducing sugars and 
sucrose was calculated according to Howrtiz (1975). The following equations show this: 

  Reducing sugars (%) =
   (      )

      
  x dilutions x 100 

% Sucrose = Total Sugars % - Reducing Sugars % x 0.95 
Total sugars (%) = reducing sugars (%) + sucrose (%) 
Total soluble solids (TSS) 
Weigh 10 g of the cut fruits and add 30 ml of distilled water to it and mash it well using a ceramic 
mortar, then filter it and estimate the percentage of total soluble solids in it using the Hand 
Refractometer by taking a drop of the juice and placing it on the device prism. The results were 
adjusted based on the optimum temperature of 20 °C, which was measured according to Howrtiz 
(1975) method. 
Physiological characteristics of fruits in the wet stage 
Percentage of fruit set 
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The method of Ream and Furr (1970) was followed in determining the percentage of set, where 
the number of set fruits and the number of empty scars was calculated on five random spikes from 
each bunch using the following equation: 

   fruit set % =
     

           
x 100 

Fruit maturity percentage 
It was determined on the basis of the number of fruits when they entered the Alratb stage, by taking 
five nuts for each replicate, and the percentage of maturity was calculated as in the equation: - 

Maturity% = 
    

   
x 100 

Productive traits of date palm trees 
bunch weight average 
The average weight of bunch for each treatment was calculated by weighing bunch directly. 
The amount of yield for each palm 
The amount of yield was calculated in the Alratb stage, after harvesting the fruits for each palm 
separately and weighed by a field scale, then multiplying the number of bunches with the yield of 
one bunch. The average weight of the total yield for each treatment was calculated in (kg). 
Statistical design and used treatments 
The experiment was conducted as a factorial experiment with a randomized complete block design 
of three factors. The single palm represented one experimental unit to show the effect of the 
spraying agent, as it was sprayed (with sewaeed extract in addition to the comparison treatment, 
which was sprayed with distilled water only) and the cultivars (Al-Sayer and Al-Halawi)The data 
used in the study were statistically analyzed using the statistical program GenStat 2007. The 
averages were tested using the least significant difference test method, average (R.L.S.D) and at 
the level of probability (0.05) depending on (Mardia et al., 1979). 
Results and discussion: 
Table 1 that Al-Sayer cultivar was excelled in physical characteristics, size, length, and fresh dry 
color, where it recorded (12,201 cm3, 3,670 cm, 9.461 and 13.468 gm), respectively, and a 
significant difference from Al-Halawi cultivar. The concentration 7ml.L-1 recorded the highest 
values with a difference Significant about the concentrations included in the study as they were 
13.122 cm 3 and 3.960 cm and 9.485 and 13.888 g) for each of the volume, length, fresh and dry 
weight. It is also noted from the table that the interaction effect has a signifacnt effect on the studied 
traits (Table 1), as the Al-Sayer variety and the concentration was significantly excelled on 7ml.L-

1 in the aforementioned traits, and they recorded 13.773 cm3, 4.137 cm, 10,017 and 14.007gm) 
respectively. 

Table (1) Effect of cultivar and spraying withseaweed extract ...... on physical traits. 

Concentrations/cultivars 
Size (mm ( length (cm( 

Fruit dry 
weight (gm( 

Fruit fresh 
weight (gm( 

halawi 
Al-

Sayer 
halawi 

Al-
Sayer 

halawi 
Al-

Sayer 
halawi 

Al-
Sayer 

0ml.L-1 9.957 11.023 2.763 2.960 7.537 9.150 11.540 12.703 
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5ml.L-1 11.433 11.807 3.693 3.913 8.770 9.217 12.543 13.693 
7 ml.L-1 12.470 13.773 3.960 4.137 8.953 10.017 13.770 14.007 

cultivar average 11.287 12.201 3.472 3.670 8.420 9.461 1812.6  13.468 
RLSD CULTIVARS 0.3603 0.1209 0.3684 0.3052 

Concentration average 

0ml.L-
1 10.490 2.862 8.343 12.122 

5ml.L-
1 

11.620 3.803 8.993 13.118 

7 
ml.L-1 

13.122 4.048 9.485 13.888 

RLSD Concentration 0.4412 0.1481 0.4512 0.3737 
RLSD INTERACTION 0.6240 0.2094 0.6381 0.5286 

 
The results of Table 2 show a significant difference between Al-Sayer cultivar and Al-Halawi 
cultivar, where Al-Sayer cultivar excelled in the percentage of total sugars, sucrose and total 
soluble solids, where the values were recorded (47.55), 11.31 and 57.82%, respectively. As for 
reducing sugars, Al- Halawi cultivar was significantly distinguished compared to the Al-Sayer 
cultivar, as it scored 37.788%. It is also noted from the results of the table that there are significant 
differences between the concentrations used in the study for seaweed extract...... 
As the concentration  7 ml. L-1 significantly excelled in the studied traits (Table 2), and the values 
were (48.35, 38.633, 9.72, and 58.20)% for the traits where the percentage of total and reducing 
sugars, sucrose and total soluble solids.The results of Table 2 showed that the Al-Sayer cultivar 
and the concentration 7ml.L-1 significantly excelled in the percentage of total sugars and total 
soluble solids, as it was (48.81 and 59.00)%.The Al-Halawi cultivar and the concentration 7 ml. 
L-1 were excelled in the percentage of reducing sugars (39.933)%, and the Al-Halawi cultivar with 
the control treatment without spraying was excelled in the percentage of sucrose (12.88%). 

Table (2) Effect of cultivar and spraying with seaweed extract ...... on the chemical traits 
Concentrations/cultivars  (%) total 

sugars 
 (%) Reducing 
sugars 

 (%) sucrose TSS(% ) 

halawi Al-
Sayer  

halawi Al-
Sayer  

halawi Al-
Sayer  

halawi Al-
Sayer  

0ml.L-1 45.10 6.514  34.590 33.627 10.51 12.88 55.95 56.81 
5ml.L-1 46.21 47.32 38.840 37.740 7.37 9.53 55.93 57.64 
7 ml.L-1 47.90 48.81 39.933 37.333 7.96 11.48 57.40 59.00 

cultivar average   46.40 47.55 37.788 36.233 8.62 11.31 56.43 57.82 
RLSD CULTIVARS 0.626 0.4324 0.705 0.720 
Concentration average 0ml.L-

1 

45.80 34.108 11.70 56.38 
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5ml.L-
1 

46.77 38.290 8.48 56.78 

7 
ml.L-1 

48.35 38.633 9.72 58.20 

RLSD 
CONCENTRATION  

0.766 0.5295 0.864 0.882 

RLSD INTERACTION 1.084 0.7489 1.222 1.247 
 
It is noticed from Table 3 that there are no significant differences between the studied cultivars in 
the characteristics of the percentage of maturity, set, bunch weight and yield. Also, the 
concentration 7 ml. L-1 significantly excelled in the studied traits (Table 3), where it recorded 
81.50%, 72.18%, 8.582 kg and 42.26 kg. The bi-interaction between the cultivars and the 
concentration significantly affected the studied traits, where the Al-Sayer cultivar and the 
concentration 7ml.l-1 recorded the highest values and significantly for the traits, the percentage of 
maturity, set, bunch weight, and yield 82.27%, 72.22%, 8.507 kg and 41.81 kg. It was also noted 
that there were no significant differences between the cultivars and the concentration of 7ml.L-1 
for the traits, percentage of contract, bunch and yield. 

Table (3) Effect of cultivar and spraying with seaweed extract ...... on physiological and 
productivity traits. 

Concentrations/cultivars maturity 
percentage 

(%) 

set percentage 
(%) 

bunches 
weight (kg) 

yield (kg) 

halawi Al-
Sayer  

halawi Al-
Sayer  

halawi Al-
Sayer  

halawi Al-
Sayer  

0ml.L-1 78.33 79.43 70.11 70.52 7.327 7.483 39.81 40.81 
5ml.L-1 78.62 79.45 71.45 71.60 7.767 8.063 41.48 41.10 
7 ml.L-1 80.74 82.27 72.14 72.22 8.657 8.507 42.70 41.81 

cultivar average   79.23 80.38 71.23 71.45 7.917 8.018 41.33 41.24 
RLSD CULTIVARS غ.م غ.م غ.م غ.م 
Concentration average 0ml.L-

1 

78.88 70.31 7.405 40.31 

5ml.L-
1 

79.04 71.52 7.915 41.29 

7 
ml.L-1 

81.50 72.18 8.582 42.26 

RLSD 
CONCENTRATION  

1.326 0.589 0.3380 1.047 

RLSD INTERACTION 1.875 0.833 0.4780 1.480 
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The increase in the fruit weight rate is due to the fact that it is rich in the necessary nutrients, 
auxins, gibberellins and cytokinins, where growth regulators lead to increased cell division and 
widening, and this causes an increase in the fruit weight rate, which is an important factor in 
determining the quality of fruits (Ozaga and Reinecke, 2003). or, the reason for the increase in 
physical traits may be due to the role of auxins in increasing the movement of nutrients towards 
the fruit and thus increasing its weight, diameter and size (Masny and Zurawicz, 2004). Also, the 
spraying method has an effective role in increasing the weight of the fruit, where spraying the 
leaves and fruits together led to an increase in the amount of manufactured substances inside the 
leaves. This positive effect is added to this positive effect by its effect on the amount of chlorophyll 
and leaf area, which increases the efficiency of photosynthesis and thus may increase the effect of 
enzymes that stimulate the transfer of manufactured and stored CHO from leaves to fruits (Taiz 
and Zeiger, 2006). The increase in total and reduced sugars is due to the presence of auxins, which 
have a role in attracting the products of photosynthesis and attracting them towards the fruits for 
the ripening of consumption centres or, the reason may be due to the encouragement of auxin to 
convert organic acids into sugars by increasing the activity of some enzymes in the cytoplasm 
responsible for these metabolic transformations (Altemimy et al, 2019) or the reason for this may 
be attributed to the effect of seaweed extracts and nutrients in accelerating the maturity of fruits 
through their effect on the effectiveness of the enzymes responsible for maturity (invertase and 
cellulase) and its effect on the cell content of solutes, which led to a high content of sugars 
(Hopkins and Hanter, 2004). The increase in the percentage of total soluble solids is due to the fact 
that the spraying of seaweed extracts and nutrients prepared a good nutritional condition for the 
plant and led to compensating for the decrease in the concentration of nutrients in the date palm 
leaves as a result of the formation of flowers and fruit set (Krueger, 2006).The increase or decrease 
in the percentage of the contract may be due to the genetic nature of the cultivar and the strength 
of its growth or the reason is that spraying the palm trees of Al-Sayer and Al-Halawi cultivars with 
extracts of seaweed and nutritious led to the processing of the palm trees with the necessary 
nutrients, especially zinc, which is important in the manufacture of the amino acid tryptophan, the 
precursor to auxin (IAA).This results in a decrease in the rate of precipitation because with the 
progression of fruit ripening, the concentration of auxin decreases and ethylene and acid (ABA) 
increase, which causes a decrease in the strength of the fruits’ attachment to the tree and thus 
increases the chance of their falling off (Abd et al.,2020) or, the reason for this may be due to the 
genetic nature of the variety, in addition to the fact that spraying the date palm trees of  Buraim 
and Al-Halawi cultivars with extracts of seaweed and the nutrient achieved a state of nutritional 
balance, thus reducing the rate of fruit falling and increasing the contract (Ozaga and Reinecke, 
2003).The reason for the increase in the percentage of ripening when treated with seaweed extract 
or nutrient solution may be due to the extract’s sugars and salts, which contributed to stimulating 
growth and pushing the fruits towards growth and maturity due to the abundance of the necessary 
elements, which made the fruits ripen faster than the untreated fruits whose ripening was delayed 
maturity decreased, The extracts also contain auxins that increase the activity of enzymes 
responsible for ethylene production, enzymes whose activity increases when the plant is exposed 
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to stress conditions. As ethylene works to disintegrate fruit cells, the permeability of the cell 
membranes becomes high, and the green color disappears due to the removal of chlorophyll and 
the transformation of starch and pectin into simple substances, which is reflected in the firmness 
of the fruits, which becomes fresh and juicy, and the rate of maturity increases (Stewart and Larhar, 
1980).The results show that there are significant differences between the two cultivars in the rate 
of seedling weight. The reason for this may be attributed to the increase in the weight of the fruits, 
which has a significant role in the heterogeneity of productive traits.The reason may be due to the 
active role of the components of seaweed  extracts and nutrients in regulating the activities inside 
the plant that are related to growth and cell division, in addition to the activation of enzymes that 
enter into the vital activities inside the plant, including the protoplasmic building processes.The 
reason for this may be attributed to the fact that spraying the palm trees of the Bream and Halawi 
varieties with seaweed extracts and nutrients led to an increase in the availability of the necessary 
nutrients for the plant, which encouraged cell division and growth, which resulted in an increase 
in the weight of the fruits and thus an increase in the overall yield (Taiz and Zeiger, 2006). 
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