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Abstract 

This study was conducted during two successive 2022 and 2023 seasons on twenty years old 

Zaghloul date palm trees grown in experimental the Central Laboratory for Date Palm Research and 

Development, Agriculture Research Center, Giza Governorate, Egypt. It was hoped to increase yield and 

improve fruit qualities of such desirable cultivar through investigating fruits spray 3 times yearly 

with(seaweed extract, glutathione and chitosan) either solely or  together at their lowest concentration, 

besides water spray as control. So, impact was evaluated through determining the changes exhibited in 

various fruiting parameters during two seasons which could be summarized as follows: 

1- It was quite evident that spraying Zaghloul fruits with various seaweed extract, glutathione and 

chitosan solutions affected significantly all evaluated fruiting measurements than control except fruit 

firmness were too slight to be significant. 

2- Two trends of response were detected, herein 1st declared obviously that, most desirable fruiting 

parameters particularly yield, bunch weight, weight of (whole fruit & flesh), flesh %, (fruit volume & 

its dimensions), fruit TSS % and sugars (total, reducing & non-reducing) were significantly increased 

over control. Effectiveness of sprayed solution varied from one substance to another and also their 

concentration. Anyhow combinations of 3 substances were statistically the superior, descendingly 

followed by glutathione at 1000 and 500 ppm.Meanwhile, algae extract solution was the least 

effective while chitosanwas in between. 

3- trend took the other way around with fruit shape index, total acidity and  nearly tannins  or phenolic 

compounds. 
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Introduction 

 

 Date palm "Phoenix dactylifera L." is a 

monocotyledonous and dioecious belonging to 

family "Palmaceae". It is one of the oldest fruit 

trees grown in the world and known as tree of life 

due to its resilience, limited need of water, long-

term productivity and multiple purpose 

characteristics. 

Date palm is a common fruit tree around 

Arabian countries, Middle East, North Africa and 

in hot arid area of the world (Chao and Krueger, 

2007). The Arab Muslim World are the main 

production area, eleven countries in these regions 

carry out 94.0 % of the world production. Egypt 

ranked 1
st
 followed successively by Iran and 

Saudi Arabia (Abdel-Kader, 2016).  

Dates considered nutritious and high 

energy food (1180 Kl per 100 g) because they are 

rich in sugars providing quick energy intake, 

mineral, vitamins, phenol, flavonoids, 

anthocyanins and carotenoids with functional 

properties (Al-Turki et al., 2010).  

All edible cultivars date palm pass through 

five distinct stages of development and ripening. 

These stages are:1- Hababouk, 2- Kimri, 3-Bisir 

or Khalal, 4- Rutab and 5- Tamer. Whole dates 

are harvested and marketed at three stages i.e., 

Bisir or Khalal, Rutab and Tamer depending on 

cultivar characteristics climatological condition 

and market demand (Awad, 2007).  

Zaghloul date palm is the most important 

soft cultivar its fruits are very high quality and 

very demanded in both local Egyptian markets 

and export (Khayyat et al., 2007). It could be 

consumed at the Khalal stage due to the 

conversion of soluble tannins to insoluble form 

which reduces their astringency. 

According to the Egyptian Ministry of 

Agriculture statistics 2022 year the total number 

of fruitful female palms reached 15710250 with 

total production 1847629 tons. However, number 

of fruitful Zaghloul palms reached 1342115 and 
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produced 166781 tons/year according to the latest 

statistics the Ministry of Agriculture, Egypt 

(2022). 

Using bio-fertilizers or their extracts 

nowadays for fruit crops has collect the attention 

of several research workers as an alternative to 

synthetic auxins and mineral N fertilization they 

are very safe human, animal and environment. In 

this respect various investigators pointed out the 

beneficial effect of using seaweeds, glutathione 

and chitosan as biofertilizers for increasing yield 

quantitatively and qualitatively in different fruit 

crops (Soliman et al., 2008 and Spinelli et al., 

2010). The beneficial effects of seaweed extract 

are attributed to their own contents from natural 

hormones which promote growth and delaying 

leaf aging. They also contain glutathione and 

other amino acids, enzymes and coenzymes, 

vitamins B1 & B6. They also are very essential 

for synthesis of protoporphyrin, the precursor of 

plant pigments and photosynthesis through 

enhancing CO2 release (Shazly, 2015) on Saedy 

palms and earlier investigators cleared the 

desirable effect of using seaweed extracts on yield 

and quality of date palm, (Gobara, 2004) on 

Zaghloul cv., (El-Mahdy et al., 2017) on Sewy 

date palm under new reclaimed soil.   

As for the glutathione its nature and vital 

role on promoting, growth, productivity and 

quality of different fruit crops. Glutathione is a 

tripeptide, systeine, glutamic acid and glycine, it 

is essential in metabolism, defence against biotic 

& celeiotic stresses and cell division (Noktor and 

Foyer, 1998). 

Recently most studies gave good evidence 

for the importance of using glutathione for 

preventing cell damage caused by ROS "reactive 

oxygen species" and protecting tree from aging. 

In addition, reducing environment pollution, 

subjecting most fruit crops with glutathione had 

positive effects on yield and fruit quality, 

(Ahmed et al., 2013).     
Concerning using of chitosan, previous 

studies showed its effects in improving fruit 

quality of different fruit crops, maintained post-

harvest quality and beneficially influenced 

firmness & TSS. Chitosan is a natural 

antimicrobial compound it can be obtained from 

crustacean shells (crales, shrimp and cryfiskes) 

either by chemical or microbiological processes, 

as well as it can be produced by some fungi 

(Devilieghere et al., 2004)  
Any attempt for enhancing and improving 

fruit qualities of such popular date palm cultivar 

will be reflected positively on growers and finally 

on the international income. 

So, the present study was designed for 

evaluating the fruits spray of Zaghloul palms with 

seaweed extract, glutathione and chitosan. 

 

Materials and Methods 

 

This study was carried out on twenty years-

old-Zaghloul date palm trees grown at the Central 

Laboratory for Date Palm Research and 

Development, Agriculture, Research, Center, 

Giza Governorate, Egypt. It was aimed to 

improve productivity and fruits quantitatively and 

qualitatively through spraying fruits with three 

nutritious and regulative substances namely: 

seaweeds extract, glutathione and chitosan. These 

substances were applied either solely each at 3 

concentrations (0.1, 0.2 and 0.4 %); (250, 500 and 

1000 ppm) and (100, 200 and 400 ppm) for 1
st
, 

2
nd

 and 3
rd

 substances, respectively or combined 

together at their lowest concentration, besides 

water spray as control.   

The complete randomized block design 

with three replications was used for arranging 

these eleven spray treatments, each replicate was 

represented by a single tree. So, 33 similar and 

healthy (diseases & insects free) fruitful Zaghloul 

palm trees were carefully selected and divided 

according to their vigour into three groups 

(blocks). Eleven additional trees were also 

included, so a reserve would be available.  

All selected trees were pruned at eight 

leaves per bunch and received regularly the same 

horticultural practices adopted in the farm, 

particularly irrigation (surface/basin), pest control 

and N, P, K fertilization (ammonium sulphate, 

Mono calcium super phosphate, potassium 

sulphate at 3.0, 1.0, 0.5 kg/tree respect.). 

Moreover, ten bunches ±1 were maintained/tree 

and pollination of choiced tree was uniformly 

performed regarding source, date and method of 

application to avoid Metaxinia effect.   

The investigated eleven spray treatments 

were randomly distributed among 11 trees 

devoted for every block (group). Spraying fruits 

was applied three times during every season at 3 

weeks intervals started from May 30
th

, 

successively on June 20
th

 and July 11
th

. Taking 

into consideration that triton B at 0.05 % as 

surfactant agent was added to all spray solutions 

even control (water spray), whereas 3.5 liters 

solution were sufficient to spray single palm till 

run off.   

Harvesting of mature fruits had been taken 

place through Bisir “Khalal” stage depending 

mainly upon the occurrence of the deep redish 

colour rate on fruit rind (using colour chart). 

Since, AC 128 (dark cherry tart) was prevailing 

among fruit skin of most investigated treatments 

except T5 and T9 i.e., spraying with lower 

concentration of both glutathione and chitosan, 

whereas AC 124 (red alert) and AC 129 (Bright 

Burgundy) were evident, respectively.   
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The response to investigated spray 

treatments was evaluated through determining 

changes exhibited in the following parameters: 

III-1. Yield and average bunch weight:- 

Total harvested fruits from every palm tree 

were separately weighed in kg, then yield/tree and 

average bunch weight were estimated. 

III-2. Fruit quality:- 

Fifty fruits were randomly sampled from 

each tree for this purpose then divided into two 

equal halves. 

A. Fruit physical properties:- 

Twenty five fruits were weighed in g and 

divided by 25 to determine the average fruit 

weight, then the average fruit volume (cm3) was 

determined using water displacement. Moreover, 

fruit dimensions (length & diameter) were 

determined using vernier caliper and fruit flesh 

firmness expressed as kg/cm
2
 was determined 

using fruit penetrometer model GY-2 with 3.5 

mm plunger diameter. Meanwhile, flesh of these 

25 fruits was weighed, then average flesh weight 

and flesh % were calculated.  

B- Fruit chemical properties: 

Other halves of sampled fruits from each 

tree were used for determining chemical 

characteristics.  

B-1. Fruit juice total soluble solids (TSS %): 
was determined using hand refractometer. 

B-2. Total acidity (%): was determined as malic 

acid per 100 g flesh by titration against 0.10 

N sodium hydroxide in the presence of 

phenol phthalene indicator after method 

described according to A.O.A.C. (1995). 

B-3. Sugar content:- 

The water extract of the studied sample 

firstly was clarified by adding lead acetate to 

precipitate non sugars, and then excess lead 

acetate was precipitated by adding potassium 

oxalate and filtrated to remove non sugars. 

Reducing sugars and total sugars were estimated 

by Smogy method according to (A.O.A.C., 2010). 

Non reducing sugars calculated as;  

Non-reducing sugars = Total sugars – 

Reducing sugar 

B-4. Total tannins (%): 

It was determined according to method 

described by A.O.A.C., (2010). 

B-5. Phenolic compounds (%): 

Twenty five fruits were pitted, chopped and 

50 g of flesh were put immediately into 150 ml. 

boiling 80 % ethyl alcohol for 15 min., then the 

ethanol mixture was blended for 10 min., and 

filtered. The produce was repeated 3 times using 

fresh 80 % alcohol solution each time and extracts 

were collected and filtered. The ethanol extract 

was heated and alcohol was replaced with water 

and volume made up to 100 ml. Then total phenol 

was determined in the extracts according to 

Swain and Hillis (1959) method. 

 

Statistical analysis 

All data obtained during both 2022 and 

2023 experimental seasons were subjected to 

analysis of variance according to Snedecor and 

Cochran (1990). Moreover, differences among 

means were significantly distinguished by using 

letters according to Duncan, (1955). 

 

Results and Discussions 

 

Table (1) displays obviously that all spray 

solutions of the three investigated substances 

(seaweed extract, glutathione and chitosan) 

increased significantly both fruiting parameters 

i.e., yield per tree and bunch weight of Zaghloul 

date palm cv. as compared to the analogous ones 

of control (water spray) during two 2022 and 

2023 experimental seasons. However, 

effectiveness of such spray treatments was not 

equal. Herein, T11 i.e., spraying with the three 

substances (seaweed extract, glutathione and 

chitosan) combined together each at its lowest 

concentration was statistically the superior, 

descendingly followed by T7 and T6 spray 

treatments i.e., spraying with glutathione solution 

solely at 1000 and 500 ppm which ranked 2
nd

 and 

3
rd

 from the statistical point of view, respectively. 

On the contrary, yield and average bunch weight 

of sprayed Zaghloul palm trees with any of three 

sea algae extract solutions particularly those 

subjected to two lower concentrations (0.1 and 

0.2 %) solely were the least effective in spite of 

they were still effective and exceeded 

significantly control (water spray) for two fruiting 

measurements during both 2022 & 2023 

experimental seasons. 

In addition, spraying chitosan solutions 

alone regardless of concentration used came in 

between the aforesaid two extremes, however its 

highest concentration (400 ppm) tended 

significantly to be more effective than other 

members of such intermediate category. 

The superiority of spraying with the three 

substances together may be attributed to the 

synergistic effect could be resulted as an 

interaction of their combination. 

Moreover, present result regarding the 

beneficial are agreement with those mentioned by 

Khayyat et al., (2007), Abd El-Mawgood et al., 

(2010); Spinelli et al., (2010); Ahmed et al., 

(2013), Ahmed et al., (2014); Shazly (2015), El-

Mahdy et al., (2017) and Al-Wasfy et al., (2022).  
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Table 1. Yield and average bunch weight of Zaghloul date palm cv. in response to fruits spray with algae extract, glutathione and chitosan during 2022 & 2023 experimental 

seasons. 

Fruits spray treatments Yield (kg/tree) Bunch weight (kg) 

2022 2023 2022 2023 

T1 water spray (control) 113.1 j 115.3 i 11.31 j 11.43 h 

T2 algae extract at 0.1 % 133.8 i 144.1 h 13.36 i 14.41 g 

T3 algae extract at 0.2 % 141.7 h 148.2 g 14.17 h 14.82 fg 

T4 algae extract at 0.4 % 146.2 g 151.8 f 14.62 g 15.18 f 

T5 Glutathione at 250 ppm 164.4 e. 176.1 d 16.44 e 17.61 d 

T6 Glutathione at 500 ppm 179.3 c 184.4 c 17.93 c 18.44 c 

T7 Glutathione at 1000 ppm 186.3 b 193.4 b 18.63 b 19.34 b 

T8 Chitosan at 100 ppm 155.2 f 164.7 e 15.52 f 16.47 e 

T9 Chitosan at 200 ppm 157.1 f 167.3 e 15.71 f 16.73 e 

T10 Chitosan at 400 ppm 168.9 d 177.9 d 16.89 d 17.79 d 

T11 algae extract + Glutathione + Chitosan at 0.1 % + 250 + 100 ppm 206.9 a 219.1 a 20.70 a 21.91 a 

Means followed by the same letter/s within each column didn`t significantly differ at 5 % level. 
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III.II. Fruit quality: 

III.II. A. Fruit physical properties:  

In this regard eight fruit physical 

characteristics dealing with fruit weight, flesh 

weight, flesh %, fruit firmness, fruit volume, fruit 

dimensions (length & width) and fruit shape 

index in response to spray with various solutions 

seaweeds extract, glutathione and chitosan were 

investigated. Data obtained during 2022 & 2023 

seasons are presented in Tables (2) and (3). 

It is quite evident that five of these 

investigated fruit physical characteristics indeed 

average weight of (whole fruit & fruit flesh), fruit 

volume, fruit dimensions (length & width) 

followed typically the same trend previously 

detected with both yield/tree and average bunch 

weight. Since, spraying fruits with the three 

seaweed extract, glutathione and chitosan 

substances combined together i.e., T11 surpassed 

significantly all investigated spray treatments as 

the increase over control (water spray) was 

concerned during both 2022 & 2023 experimental 

seasons. Meanwhile, in a descending order 

spraying Zaghloul fruits with glutathione solely 

either 1000 or 500 ppm ranked statistically 2
nd

 

and 3
rd

 during two seasons. On the other hand, 

spraying with any sea algae extract solutions 

solely especially at two lower (0.1 & 0.2 %) were 

the least effective. However effectiveness of three 

chitosan spray solutions were in between the 

aforesaid two detected extremes during both 2022 

& 2023 seasons. 

Nevertheless, the response of fruit flesh % 

followed to great extent the same trend previously 

detected with the aforesaid discussed five fruit 

physical characteristics. Herein, all nutrients 

solutions significantly surpassed control (water 

spray) from one hand, while differences in 

effectiveness between most spray solutions were 

relatively slight and did `not reach level of 

significance on the other during both 

experimental seasons. 

As for the fruit shape index (fruit length : 

fruit width) the trend of response to various spray 

solution treatment took the other way around to 

that previously detected with above discussed six 

physical characteristics. Herein, the fruit shape 

index of control (water sprayed trees) showed 

statistically the highest value i.e., its fruits tended 

to be more an oblonged as compared to the 

analogous values of all investigated nutrients 

solutions during both experimental seasons. Such 

result could be logically explained by that fact of 

the unparalleled rates of response (increase) 

exhibited in both fruit dimensions by a given spray 

solution over control. Since, the rate of increase in 

fruit length over control was relatively lower than 

that in fruit width as the response of two fruit 

dimensions to each treatment was separately 

concerned. Referring the effect of different spray 

solution treatments on fruit firmness, data 

displayed clearly that, differences between 

investigated treatments were in most cases to 

slight and didn`t reach of significantly except in 

the first 2022 experimental season, where the tap 

water spray treatment (control) resulted 

significantly in the least fruit fresh firmness, 

However T6 showed generally the firmness fresh.  
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Table 2. Average weight of whole fruit, flesh, fruit flesh (%) and fruit firmness (kg/m
2
) of Zaghloul date palm cv. in response to fruits spray with algae extract, glutathione 

and chitosan during 2022 & 2023 experimental seasons. 

Fruits spray treatments Average fresh weight (g) Fruit flesh  

(%) 

Fruit firmness 

 (kg/m
2
) Whole fruit  Flesh  

2022 2023 2022 2023 2022 2023 2022 2023 

T1 water spray (control) 18.82 h  19.03 i 16.80 g 17.00 h 89.30 e 89.87 e 1.353 e 1.403 b-d 

T2 algae extract at 0.1 % 20.42 g 20.51 h 18.56 f 18.63 g 90.90 d 90.80 d 1.373 d 1.417 ab 

T3 algae extract at 0.2 % 20.79 g 20.94 h 18.92 f 19.01 g 90.99 d 90.77 d 1.380 cd 1.393 d 

T4 algae extract at 0.4 % 21.33 f 21.96 g 19.44 e 20.02 f 91.12 d 91.17 d 1.387 b-d 1.403 b-d 

T5 Glutathione at 250 ppm 30.82 c 30.90 c 28.99 b 29.04 b 94.08 a 93.98 b 1.400 ab 1.417 ab 

T6 Glutathione at 500 ppm 30.85 c 30.96 bc 28.99 b 29.06 b 93.96 a 93.87 b 1.407 a 1.423 a 

T7 Glutathione at 1000 ppm 31.32 b 31.38 b 29.44 b 29.51 b 93.98 a 94.06 b 1.393 a-c 1.413 a-c 

T8 Chitosan at 100 ppm 26.37 e 26.74 f 24.52 d 24.81 e 92.96 c 92.76 c 1.380 cd 1.400 b-d 

T9 Chitosan at 200 ppm 27.45 d 27.57 e 25.58 c 25.61 d 93.19 bc 92.89 c 1.373 d 1.397 cd 

T10 Chitosan at 400 ppm 27.79 d 28.11 d 25.95 c 27.19 c 93.38 b 96.77 a 1.387 b-d 1.403 b-d 

T11 algae extract + Glutathione + Chitosan at 0.1 % + 

250 + 100 ppm 

32.22 a 32.26 a 30.39 a 30.40 a 94.30 a 94.24 b 1.393 a-c 1.410 a-d 

Means followed by the same letter/s within each column didn`t significantly differ at 5 % level. 
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Table 3. Average fruit volume and dimensions (length & width) of Zaghloul date palm cv. in response to fruits spray with algae extract, glutathione and chitosan during 2022 

& 2023 experimental season. 

Fruits spray treatments Fruit volume (cm
3
) Fruit dimensions Fruit shape index 

(F.L./F.W.) Length (mm) Width (mm) 

2022 2023 2022 2023 2022 2023 2022 2023 

T1 water spray (control) 14.17 i 14.29 h 44.40 g 45.20 h 15.50 f 16.30 e 2.86 a 2.77 a 

T2 algae extract at 0.1 % 17.23 h 17.30 g 54.60 f 54.80 g 23.30 e 23.70 d 2.34 b 2.31 b 

T3 algae extract at 0.2 % 17.59 g 17.71 f 5.4.80 f 55.50 fg 23.20 e 23.90 d 2.36 b 2.32 b 

T4 algae extract at 0.4 % 18.49 f 18.62 e 55.00 f 56.00 fg 23.90 de 24.10 d 2.30 bc 2.32 b 

T5 Glutathione at 250 ppm 26.91 c 27.64 b 59.20 d 60.00 d 29.30 b 30.40 b 2.02 d 1.97 d 

T6 Glutathione at 500 ppm 27.53 b 27.63 b 61.60 c 62.30 c 29.50 b 30.60 b 2.09 cd 2.04 cd 

T7 Glutathione at 1000 ppm 27.55 b 27.84 b 64.10 b 64.80 b 26.20 c 31.10 b 2.45 b 2.08 cd 

T8 Chitosan at 100 ppm 24.23 e 24.47 d 56.40 ef 57.00 ef 24.20 de 24.50 d 2.33 b 2.33 b 

T9 Chitosan at 200 ppm 24.39 e 24.57 d 57.40 de 58.00 e 24.50 c-e 24.90 d 2.34 b 2.33 b 

T10 Chitosan at 400 ppm 25.28 d 25.44 c 57.90 de 58.80 de 25.30 cd 26.50 c 2.29 bc 2.22 bc 

T11 algae extract + Glutathione + 

Chitosan at 0.1 % + 250 + 100 ppm 

28.20 a 29.37 a 66.90 a 67.80 a 32.40 a 33.00 a 2.06 d 2.05 cd 

Means followed by the same letter/s within each column didn`t significantly differ at 5 % level. 
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III.II. B. Fruit chemical characteristics:  

Percentages of fruit flesh total soluble 

solids, total sugars (reducing, non-reducing 

sugars), total acidity, total tannins and phenolic 

compounds were the seven investigated fruit 

chemical characteristics of Zaghloul date palm in 

response to various sea algae extract, glutathione 

and chitosan spray solutions. Data obtained 

during both 2022 and 2023 experimental seasons 

are presented in Tables (4) and (5).   

It was so worthy to be noticed that two 

conflicted trends were detected. Anyhow, TSS %, 

total sugars %, reducing and non-reducing sugars 

content as shown from tabulated data in Table (4) 

displayed clearly that such four chemical 

constituents followed to great extent the same 

trend regarding their response to the eleven 

evaluated spray treatments. Herein, all nutritive 

and regulative solutions increased significantly 

such four chemical properties as each was 

compared to the corresponding one of water spray 

(control) during both seasons. On the other hand, 

T11 spray with combination of three nutritious 

substances was statistically the most effective, 

while spraying glutathione alone at either 1000 

ppm (T7) or 500 ppm (T6) descendingly came 2
nd

 

and 3
rd

 respectively from the statistical point of 

view. On the opposite three solutions of sea algae 

extract, especially two lower concentrations were 

the least effective. In additions, spray with 

chitosan solutions solely, irrespective of 

concentration used were in between the aforesaid 

extremes. 

Pertaining the three other fruit chemical 

properties of Zaghloul date palm i.e., percentage 

of total acidity, total tannins and phenolic 

compounds, tabulated data in Table (5) declared 

obviously that these parameters followed 

similarly a firm trend which completely conflicted 

with that previously detected with TSS and sugars 

%. Meanwhile, all spray solutions of seaweeds 

extract, glutathione and chitosan (solely or 

combined together) decreased significantly such 

three chemical measurements with comparison to 

those of control during two seasons. Hence, T11 

(combinations of 3 nutritious substances) and 

spraying with glutathione at either 1000 ppm (T7) 

or 500 ppm (T6) resulted significantly in the 

greatest reduction in these three chemical 

constituents bellow control. Meanwhile, other 

spray treatments were in between the 

abovementioned two extremes. 

The reduction in total acidity, total 

tannins and phenolic compounds in fruits of 

sprayed trees with any of nutritious solutions 

bellow control may be attributed to the dilution 

effect resulted by the excessive accumulation of 

dry matter especially TSS and sugars, fruit flesh 

of nutritive treated trees. 

Conclusively, it could be safely advice 

Zaghloul date palm growers to spray fruits with 

(sea weed extract + glutathione and chitosan) 

combined together at 0.1, 250 ppm and 100 ppm; 

respectively or glutathione solely at 1000 ppm. 

Taking into consideration that the unexpected 

lower efficiency of sea algae extract may be due 

to the undesirable concentration used and or the 

source itself, as well as method of extraction, so 

further studies are needed in this respect. 

Data obtained in this study regarding the 

effect of tested treatments on fruit chemical 

properties are generally supported by findings of 

Swain and Hillis (1959); Al-Turki et al., (2010); 

Alaa El-Din et al., (2017) and Esraa (2017). 
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Table 4. Fruit juice total soluble (TSS %), fruit juice total, reducing and non-reducing sugars of Zaghloul date palm cv. in response to fruits spray with algae extract, 

glutathione and chitosan during 2022 &2023 experimental seasons. 

Fruits spray treatments TSS (%) Total sugars (%) Reducing sugars (%) Non-reducing sugars (%) 

2022 2023 2022 2023 2022 2023 2022 2023 

T1 water spray (control) 27.83 i 29.80 i 24.70 h 26.10 j 14.21 i 15.18 g 5.51 f 5.93 g 

T2 algae extract at 0.1 % 34.74 h 34.84 h 30.41 g 31.38 i 16.66 h 17.22 f 13.75 e 14.06 e 

T3 algae extract at 0.2 % 35.01 h 35.42 g 31.51 f 32.28 h 17.54 g 18.62 d 13.97 e 13.66 f 

T4 algae extract at 0.4 % 35.98 g 36.15 f 31.63 f 33.19 g 17.61 fg 18.12 e 14.02 e 15.07 d 

T5 Glutathione at 250 ppm 38.92 c 39.49 b 36.43 c 36.67 c 18.25 e 19.38 c 18.18 a 17.29 a 

T6 Glutathione at 500 ppm 39.64 b 39.69 b 36.56 c 36.77 c 19.33 c 20.08 b 17.23 c 16.69 b 

T7 Glutathione at 1000 ppm 39.79 ab 39.90 b 37.55 b 37.72 b 19.91 b 20.21 b 17.64 b 17.51 a 

T8 Chitosan at 100 ppm 36.49 f 36.94 e 34.50 e 34.66 f 17.85 f 18.23 e 16.65 d 16.43 bc 

T9 Chitosan at 200 ppm 37.45 e 37.85 d 35.46 d 35.59 e 18.55 d 19.37 c 16.91 cd 16.22 c 

T10 Chitosan at 400 ppm 38.20 d 38.36 c 35.66 d 36.11 d 18.22 d 19.55 c 17.44 c 16.56 bc 

T11 algae extract + Glutathione + Chitosan at 0.1 % 

+ 250 + 100 ppm 

40.03 a 40.80 a 38.06 a 38.24 a 20.23 a 20.69 a 17.83 ab 17.55 a 

Means followed by the same letter/s within each column didn`t significantly differ at 5 % level. 
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Table 5. Total acidity (%); total tannins and phenolic compounds of Zaghloul date palm cv. in response to fruits spray with algae extract, glutathione and chitosan during 

2022 & 2023 experimental seasons. 

Fruits spray treatments Total acidity (%) Total tannins (%) Phenolic compounds (%) 

2022 2023 2022 2023 2022 2023 

T1 water spray (control) 0.383 a 0.366 a 0.502 a 0.499 a 0.447 a 0.444 a 

T2 algae extract at 0.1 % 0.322 b 0.313 b 0.493 ab 0.484 ab 0.389 b 0.368 b 

T3 algae extract at 0.2 % 0.317 b 0.306 b 0.484 a-c 0.477 b 0.375 bc 0.357 bc 

T4 algae extract at 0.4 % 0.266 c 0.256 c 0.477 bc 0.468 bc 0.438 a 0.431 a 

T5 Glutathione at 250 ppm 0.192 e 0.180 e 0.390 e 0.380 e 0.279 e 0.266 e 

T6 Glutathione at 500 ppm 0.181 e 0.177 e 0.383 e 0.372 e 0.273 e 0.260 e 

T7 Glutathione at 1000 ppm 0.178 e 0.168 e 0.380 e 0.371 e 0.272 e 0.258 e 

T8 Chitosan at 100 ppm 0.250 cd 0.239 cd 0.471 cd 0.467 bc 0.357 cd 0.316 d 

T9 Chitosan at 200 ppm 0.242 cd 0.235 cd 0.468 cd 0.457 cd 0.352 cd 0.346 c 

T10 Chitosan at 400 ppm 0.231 d 0.222 d 0.454 d 0.444 d 0.342 d 0338 c 

T11 algae extract + Glutathione + Chitosan at 0.1 % + 250 + 100 

ppm 

0.182 e 0.169 e 0.340 f 0.338 f 0.232 f 0.226 f 

Means followed by the same letter/s within each column didn`t significantly differ at 5 % level. 
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Conclusion 
Generally it could safely concluded that 

fruits spray of Zaghloul date palms with either the 

combination of (sea weed extract + glutathione + 

chitosan) each at 0.1 %, 250 and 100 ppm, 

respectively or glutathione solely at 1000 ppm 

three times started from late May and 

successively at 3 weeks interval are very 

efficiency for increasing yield and improving fruit 

qualities while certainly will be reflected 

positively on the Zaghloul date palm growers 

income.  

A remarkable point must be taking into 

consideration is that dealing with the unexpected 

lower efficiency of sea weed/algae extract which 

may be attributed to the undesirable concentration 

used, time of application and/or the source of 

algae/sea weed extract itself. So further studies 

are needed. 
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 الزغلول لرش الثمار ببعض مواد ذات خصائص غذائية وتنظيميةاستجابة إنتاجية وجودة ثمار نخيل البلح 

 **؛ أميرة سمظان عبد الحسيد عبد الرحسؽ*ي؛ عز الديؽ جاد الله العباس**؛ خالد عمي بكري **؛ محمد محمد شرف*قئفاطسة مختار فا
 .مرر –جيزة  – مركز البحؾث الزراعية – البمح نخيلوتظؾير  السركزي لبحؾث* السعسل 

 جامعة بشيا. –كمية الزراعة  –** قدؼ البداتيؽ 
 

سشة نامية بسحظة تجارب  22( عمى نخيل بمح الزغمؾل عسر 2222و  2222أجريت ىذه الدراسة خلال مؾسسيؽ تجربييؽ )
ثلاثة مؾاد ليا بؽ جؾدة ثسار ىذا الرشف السفزل لمسدتيمػ، برش ثساره يزيادة إنتاجية وتحدمركز البحؾث الزراعية بالجيزة، مرر بيدف 

بثلاث تركيزات الظحالب البحرية والجمؾتاثيؾن والذيتؾزان كل مادة  -: مدتخمرات الأعذاب خرائريا السغذية وقدرتيا التشغيسية ىي
جزء في السميؾن( لمسؾاد الثلاثة عمى التؾالي  422، 222، 022جزء في السميؾن( و ) 0222، 522، 252%(؛ ) 2.4، 2.2، 2.0)

سؾاء تؼ رش كل مادة مشفردة أو مختمظة معاً عشد التركيز الأدنى لكل مشيا بالإضافة إلى الرش بالساء كسقارنة، وعميو فقد استخدم نغام 
مرات ومثمت كل مكررة بشخمة  2مػ الأحد عذر معاممة السختبرة في تجربة بديظة وكررت كل معاممة القظاعات التامة العذؾائية لتؾزيع ت

يؾليؾ مع استخدام  00يؾنيؾ و22ؾ وماي 22الدابقة   ةواحدة. وفي كل مؾسؼ تؼ الرش ثلاثة مرات مرحميا بعد كل ثلاثة أسابيع مؽ الرش
Triton B  ر ىذه السعاملات بتقدير التغيرات التي حدثت في مختمف القياسات الثسرية قيد % كسادة ناشرة وقد قيؼ تأثي 2.25بتركيز

 الدراسة والتي يسكؽ تمخيريا في الشقاط التالية:
ثبت جميا أن الرش بأي مؽ السؾاد الثلاثة أدى إلى تبايؽ معشؾي في كل الرفات السختبرة مقارنة بالكشترول ما عدا صلابة الثسار  -0

 ة ولؼ ترل غالباً لسدتؾى السعشؾبة.فكانت الفروق قميم
في زيادة معشؾية بسعغؼ الرفات السرغؾبة خاصة السحرؾل، وزن  سثل الأولتأعيرت الشتائج أتجاىيؽ متزاديؽ للأستجابة  -2

كمية والدكريات الدؾباطة، وزن الثسرة )كاممة والمحؼ( وندبة المحؼ، حجؼ الثسرة وأبعادىا )طؾل وعرض( والشدبة السئؾية لمسؾاد الرمبة ال
ت فعالية مؾاد الرش ليس مؽ مادة إلى أخرى فقط بل أن التركيز تاو ف)كمية، مختزلة وغير مختزلة( مقارنة بشغيرتيا لمكشترول. ىذا وقد ت

ية السدتعسل لعب دوره الخاص في ىذا الردد. وعمى كل كان الرش بخميط السؾاد الثلاثة عشد التركيز الأقل لكل مشيا ىؾ الأكثر فعال
جزء في السميؾن. بيشسا الرش بسدتخمص الظحالب البحرية  522، 0222يميو معشؾيا وفي ترتيب تشازلي الجمؾتاثيؾن مشفردا بتركيز 

 كان الأقل فعالية أما الذيتؾزان فكان وسظا بيشيسا. 
ىا مزاداً لمدابق ذكره مع باقي بعض الرفات كذكل الثسرة ومحتؾاىا مؽ الحسؾضة والسؾاد التانيشيشية والفيشؾلات أعيرت أتجا -2

 القياسات.
جزء في السميؾن(  252%( والجمؾتاثيؾن ) 2.0وعميو يسكؽ أن نؾصي برش ثسار البمح الزغمؾل بخميط مؽ أعذاب البحر )

كسا أن إنخفاض فعالية مدتخمص أعذاب  جزء في السميؾن. 0222جزء في السميؾن( أو الجمؾتاثيؾن مشفرداً بتركيز  022والذيتؾزان )
وطحالب البحر الغير متؾقع ربسا يعزي إلى عدم ملائسة التركيز السدتخدم أو طريقة ومؾعد السعاممة أو حتى السردر السدتخدم وطريقة 

 الاستخلاص الستبعة وعميو يتظمب ذلػ مزيد مؽ الدراسة.


