
722 
Middle East Journal of Agriculture Research, 3(4): 722-731, 2014 
ISSN 2077-4605 

 

Corresponding Author: Laila, F. Haggag, Pomology Department, National Research Center, Giza, Egypt 

Effect of some Fertilizer Treatments on the Productivity and Mineral Content of 
Zaghloul Date Palm Fruits under North Sinai Conditions 
 
 

1El-Merghany, S.,2Attia, M.F. and 1Zaen El – Daen, E.M.A.,3Shahin, M.F.M., 3Hassan H.S.A. 
and 3Laila F. Haggag  

 
1 Plant Production Department and 2 Soil fertility & Microbiology Department, Desert Research Center, Cairo, 
Egypt. 
3 Pomo. Res. Dept. National Research Centre, Dokki, Giza, Egypt  

 
ABSTRACT 
 

The present investigation was carried out during 2011 and 2012 seasons to study the effect of some 
fertilizer treatments on yield, fruit quality and some mineral content of Zaghloul date palm grown at El-Sheikh 
Zowayed Research Station, Desert Research Center, North Sinai Governorate, Egypt. Results showed that was 
significantly effect by fertilization treatments during both seasons. Treatment, (75% ammonium nitrate + 12.5% 
compost + 12.5% bio) per palm produced higher yield and brunch weight. The same treatment gave the highest 
fruit weight, flesh weight, fruit volume, and fruit length and fruit diameter in both seasons. Also, data showed 
that the total soluble solids, reducing sugars and total sugars content increased significantly by fertilizer 
treatment, (75% ammonium nitrate + 12.5% compost + 12.5% bio) per palm. The results indicated that 
treatment (50% ammonium sulphate + 25% compost + 25% bio) per palm gave higher values of N, P, K, Ca, 
Mg, Fe, Zn and Mn contents in leaves and fruits Zaghloul date palm cultivar in the first and second seasons.   
 
Kew words: Date palm,Ammonium sulphate and nitrate, Macro and micronutrients,  Biofertilizer ,Total soluble 

solids.    
 
Introduction 
 

Date palm (Phoenix dactylifera L.) is widely distributed in different districts of the world. In Egypt, 
date palms distributed in Nile valley, Oases, North and South Sinai and desert districts. Zaghloul date palm 
cultivar is the best soft type date palm cultivars. Date palm cultivars are of three main types according to its fruit 
moisture content, i.e. Soft, Semi-dry and dry cultivars (Selim et al., 1968). For this reason date palm is 
considered one of the suitable trees which could be cultivated in the new reclaimed desert regions. It plays a 
great socioeconomic important role and is widely used for food and many other commercial purposes. Date 
palm fruits are one of the most important export fruit crops in Egypt, where they are harvested and marketed at 
three stages of their development. The three stages are khalal (bisr), rutab and tamar (Kassem, 2012). The 
chemical composition of dates is variable due to various factors such as cultivar, region, climate, amount of 
fertilization and type of cultural practices (Al-Rawahi et al., 2005). 

Morphological characters for leaves and fruits could be used in identification and description of date 
palm cultivars. Vegetative growth parameters represented 28% of variance between date palm cultivars. Also, 
spathe, length and weight of spathe, length of stand and number of flowers on stand represented 41% from the 
variance among date palm cultivars. Fruit properties such as fruit weight, length, size, total sugars, TSS, tannins 
and fibers represented 31% from variance, Ismail et al., 2008. Physical and chemical characteristics of date 
palm fruits depending on up cultivars and environmental conditions (Mohamed et al. 2004). Dates are 
considered as an almost ideal food that provides a wide range of essential nutrients with many potential health 
benefits (Al-Shahib et al., 2003; Al-Farsi et al., 2005; Elleuch et al., 2008). The fruits yield and chemical 
composition of dates can vary depending on cultivar, soil conditions, agronomic practices as well as the source 
of nutrients fertilizers (Al-Farsi et al., 200).  

Fertilization is one of the most important practices needed to grow fruit trees. It represents 
approximately 20% of the total production costs, out of which more than 80% is devoted to nitrogen fertilizers. 
In the Mediterranean coastal area, there is intensive cultivation characterized by high use of nitrogen fertilizers 
and irrigation systems, mostly traditional with low yields. It has been observed that the increase of nitrogen 
application rate did not correspond with an increase of nitrogen in different parts of the tree or crop, but it may 
be encourage an increase in the amount of leached nitrogen. These results showed that nitrogen losses is very 
high and have important repercussions on the economy of crop production apart from harming the environment, 
since ago of the non-absorbed nitrogen may be polluting with nitrate, Weil et al.,(1990). 
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  Application of organic fertilizers in date palm orchard is a production system avoids or largely 

excludes the use of synthetic chemical fertilizers. Using organic fertilizers produces clean fruits. New strategy of 
fertilization depends on using recycled animal manure and farm residues to produce compost for enhancing 
biological cycles, improving soil fertility and avoiding all forms of pollution that may result from conventional 
agricultural techniques. However, because of the limited amount of organic manure, nowadays in Egypt, many 
attempts should be accomplished to find out the possibility of using some new natural and synthetic materials 
for fruits crops. The use of organic materials as nitrogen source is being considered the best management 
practice for nitrogen management because organic N is released to the plant more gradually than water soluble, 
inorganic N fertilizers (Nijjar, 1985). 

Bio fertilizers are microbial inoculants (preparations containing living micro organisms) which enhance 
production by improving the nutrient supplies and their crop availability. There are a number of inoculants with 
possible practical application in crops where they can serve as useful components of integrated plant nutrient 
supply systems. Such inoculants may help in increasing crop productivity by increasing biological N fixation 
(BNF), availability or uptake of nutrients through solubilization or increasing absorption, stimulation of plant 
growth through hormonal action or antibiosis or by decomposition of organic residues (Wani and Lee, 1995). 

Recently, biofertilization is considered an important tool to enhance the yield and fruit quality of date 
palm and it becomes a positive alternative to chemical fertilizers. They are safe for human, animal and 
environmental and using them was accompanied with reducing the great pollution occurred on our environment 
as well as for producing organic foods for export. They are favourable in increasing N fixation, the availability 
and uptake of nutrients as well as stimulation of natural hormones biosynthesis and the production of antibiotics 
(Subba-Rao et al., 1993). Nutritional status of fruits, yield and fruit quality of date palm were greatly improved 
by the application of organic and biofertilizers aside from mineral N forms (Myhara et al., 2000 and Khan et al., 
2008). 

The aim of this research was to illustrate the effect of nitrogen fertilizer source to be applied with 
organic and biofertilization on palm production, fruit quality and mineral content of Zaghloul date palm fruits 
and leaves under saline water irrigation. 
 
Materials and Methods 
 

This study was conducted during two consecutive seasons of 2011 and 2012 at El-Sheikh Zowayed 
Research Station, Desert Research Center, North Sinai Governorate, Egypt to studies the effect of some 
fertilizer treatments on tree growth, leaf mineral content, tree fruiting and fruit quality of Zaghloul date palm 
cultivar. Thirty date palm trees of Zaghloul cultivar, of about 15 years old, date palm trees nearly similar in 
growth vigor, healthy, planted at 8 X 8 m a part in sandy soil and irrigation through drip irrigation system and 
received regularly the recommended horticultural practices were devoted for this study. Only 8 bunches were 
left on each experimental palm tree. Soil and irrigation water analysis were carried out according to A. O. A. C. 
(1986) are reported in Tables (1 and 2).    
 
Table 1. Physical and chemical properties of the experimental soil 

Depth cm C. Sand % F. Sand% Silt % Clay% Texture  CaCO3% OM% 

0-30 58.26 31.96 7.40 2.35 Sandy  2.80 0.52 

pH  EC dSm-1 Available nutrients in ppm  

Soil paste extraction N P Fe  Mn  Zn  Cu 

7.88 1.63 12 7 0.61 0.91 0.32 0.24 

Cation mel-1 (Soil paste extraction) Anion mel-1 (Soil paste extraction) 

Na+  K+  Ca++  Mg++  CO3
-  HCO3

-   Cl-  SO4
--  

1.5 3.58 8.72 2.49  -  4.37 5.53 6.41 

 
Table 2. Chemical analysis of irrigation water 

EC 
dSm-1 

pH 
Cation mel-1  Anion mel-1  

Ca++  Mg++ Na+  K+   CO3
-  HCO3

-   Cl-  SO4
--  SAR 

3.9 7.95 1.61 0.98 0.98 0.33   0.39 2.29 1.21 0.86 

 
Ten treatments were conducted as follows: 
 
1. Application of the recommended dose of N (RD) (1000g N/ tree) completely via ammonium sulphate (AS, 

20.6 % N) (4.85 kg). 
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2. Application of the recommended dose of N (RD) (1000g N/ tree) completely via ammonium nitrate (33.5 % 

N)(AN)(3.0 kg). 
3. Application of the recommended dose of N (RD) (1000g N/ tree) as 75% via AS (3.64 kg) + 25% via 

compost ( 2.15 % N) ( 11.63 kg).  
4. Application of the recommended dose of N (RD) (1000g N/ tree) as 75% via AN (2.25 kg) + 25% via 

compost ( 2.15 % N) ( 11.63 kg).  
5. Application of the recommended dose of N (RD) (1000g N/ tree) as 75% via AS (3.64 kg) + 12.5% via 

compost ( 2.15 % N) (( 5.82 kg) + 12.5% Biogen ( 125g / tree).  
6. Application of the recommended dose of N (RD) (1000g N/ tree) as 75% via AN (2.25 kg) + 12.5% via 

compost ( 2.15 % N) ( 5.82 kg) + 12.5% Biogen ( 125g / tree).   
7. Application of the recommended dose of N (RD) (1000g N/ tree) as 50% via AS (2.43 kg) + 50% via 

compost ( 2.15 % N) ( 23.26 kg).  
8. Application of the recommended dose of N (RD) (1000g N/ tree) as 50 % via AN ( 1.5 kg ) + 50% via 

compost ( 2.15% N ) (23.26kg ).  
9. Application of the recommended dose of N (RD) (1000g N/ tree) as 50% via AS (2.43 kg) + 25% via 

compost ( 2.15 % N) ( 11.63 kg) + 25 % Biogen ( 250 g / tree). 
10. Application of the recommended dose of N (RD) (1000g N/ tree) as 50 % via AN ( 1.5 kg ) + 25% via 

compost ( 2.15% N ) ( 11.63 kg ) + 25% Biogen   ( 250 g / tree). 
 

The recommended dose of N was applied in two sources of N namely ammonium sulphate (AS) (20.6% 
N) and ammonium nitrate (AN) (33.5% N). They applied at three equal batches in the first week of Feb. April 
and June. The organic source of N i.e. compost (2.15% N) (Table C) was added once at the last week of Jan in 
both seasons.  

 
 

Table 3: Physico-chemical and microbiological analysis of posphocompost: 

pH 
Total C 

Total nutrients 
C/N ratio N P K Fe  Mn Zn  

% % ppm 
7.92 34.2 2.15 0.21 0.32 1387 68.9 14.2 15.9 

 
The biofertilization source of N i.e. Biogen (as a capable of N2 fixations biofertilizer contains live cells 

of efficient bacteria Bacillus circulans) was mixed with moist sand and added in holes around the trunk of the 
tree and was directly irrigated after covering the holes with soil. It was also added once at the first week of Feb 
in both seasons. Recommended doses of P (68.2g) i.e. 1000g calcium superphosphate, 15.5%P2O5 and K 
(600g) i.e. 1500g potassium sulphate, 49%K2O was added with compost. Horticultural practices such as, 
application of micronutrients, irrigation, hoeing as well as pest control were carried out as usual. Completely 
randomized bock design was adopted. 

The experimental treatments were arranged in a completely randomized block design with three 
replications, using two palm trees as a replicate (10 treatments X 3 replicates X 2 palm trees/replicate = 60 
trees). The yield of the experimental palms was harvested through the second half of October in each season.  

 
1- The average yield and bunch weight: 

 
The yield of the experimental palms was harvested through the second half of October in both seasons 

to determine the following parameters:  
 

2- Fruit physical properties: 
 

Samples consists of 50 fruits were randomly selected from treated tree, where fruit weight, flesh weight, 
seed weight, fruit volume, fruit length and fruit diameter were determined and recorded at the peak of the 
“full color” stage.  
 

1- Fruit chemical properties: 
   

     Ten date fruits from each palm tree were cut into pieces after omitting seeds. 50 gram portion was blended in 
100 ml distilled water using special electric mixer, then filtered and the filtrate was taken for analysis) were 
determined as outlined by A. O. A. C. (1995). Total soluble solids (T.S.S) in fruit juice were determined using 
Carl Zeiss hand refractometer. Reducing, non-reducing and total sugars percentage was determined according to 
Smith et al., (1956). Titratable acidity percentage in fruit juice was determined according to Vogel, (1968). 
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2- Leaf and fruit mineral contents: 

 
For fruit samples were collected at the second half of October, while leaf mineral analysis, newly 

emerged leaf was selected from each palm and composted for three palms of Zaghloul cultivar. Leaflets samples 
were taken during November (Reuther, 1948 and Rizk, 1987), and washed with tap water and then with distilled 
water to remove the dust and any chemical spray residues. After washing, they were dried in an electric oven at 
70̊c for 72 hours. The dried material was ground in an electric mill to be stored in paper bags for analysis: 

Wet washing of plant material was carried out using hydrogen peroxide and sulfuric acid as 
recommended by Parkinson and Allen (1975). Total nitrogen was determined in ground material by semi-micro 
Kjeldahl methods as recommended by Bremner (1965). Phosphorus was calorimetrically determined using the 
molybdenum blow method according Chapman and Pratt (1961). Potassium was determined by the 
flamephotometer as outlined in Jackson (1958). Fe, Mn and Zn were determined using the Elmer atomic 
absorption spectrophotometer. The results were subjected to statistical analysis according to Snedecor and 
Cochran (1980).   
 
Statistical Analysis: 
 

The obtained data of both seasons were subjected to analysis of variance according to Clarke and 
Kempson, (1997) and the means were differentiated using Duncan multiple range test at 5% level. Duncan, 
(1955).  
 
Results and Discussion 
 

1- Yield and bunch weight (kg): 
a- Yield per tree (kg): 

 
The data in Table (4) clearly indicated the effect of some fertilizer treatments on the fruit yield per palm.  

Results showed that, in the two seasons, all fertilization treatments significantly produced higher yield. In this 
concern, treatment (75% ammonium nitrate + 12.5% compost + 12.5% bio) per palm proved to be the superior 
treatment in enhancing tree productivity (153.4 & 154.4 kg) followed by treatments (50% ammonium sulphate + 
25% compost + 25 bio) per palm produced (146.4 & 148.8 kg) and (50% ammonium nitrate + 50% compost) 
per palm produced (145.6 147.2 kg) as compared with other treatments in the first and second seasons, 
respectively. On the contrary, treatments (100% nitrogen recommended dose as ammonium sulphate) and 
(100% nitrogen recommended dose as ammonium nitrate) in a descending order induced the lowest positive 
effect on tree yield in both seasons.  

Generally, Kassem et al. (1997) found that high nitrogen rates (0, 3, 4, 5 and 6 kg per palm annually) 
increased yield of all cultivars than the control in second season only. On the other side, Al-Juburi et al. (1991) 
found that nitrogen application at 600 g per palm annually increased fruit yield per tree. Soliman and Osman 
(2003) who found that the yield was significantly increased by nitrogen and potassium fertilization. 

 
b- Bunch weight (kg): 

 
    Table (4) shows the effect of some fertilizer treatments on Zaghloul bunch weight during the present 

study. It is noticed from the obtained results that in the two seasons of Zaghloul cultivar, the bunch weight 
exhibits similar trend as the yield. 

    
2- Fruit physical properties: 
a- Fruit weight (g): 

 
    Regarding the fruit weight, the results obtained indicated that, there were significant differences 

between fertilization treatments in the two seasons. Treatment, (75% ammonium nitrate + 12.5% compost + 
12.5% bio) per palm gave the highest fruit weight, (25.9 & 26.23g) followed by treatments (50% ammonium 
sulphate + 25% compost + 25 bio) per palm gave (25.7 & 25.67g) and (50% ammonium nitrate + 50% compost) 
per palm gave (25.8 25.57g) as compared with other treatments in the first and second seasons, respectively, 
Table (4).   

These results are in partial agreement with those reported by Abdel-Hameed (2002) reported that 
biofertilizer + biostimulant (BF+BS) gave the highest weight of olive fruit in both seasons. Osman (2003) who 
found that biofertilizer treatments gave the highest fruit weight of Zaghloul cultivar. Also, Soliman and Osman 
(2003) who reported that, treatment (1.5 kg N + 1.5kg K) per palm gave the highest fruit weight followed by 
(1.75 kg N + 1.5kg K) per palm of Samany cultivar. 
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Table 4. Effect of some fertilization treatments on yield, bunch weight and some fruit physical properties of Zaghloul date palm cultivar 
during 2011 and 2012 seasons. 

Combinations as percentages  
of N recommended dose (RD). 

Yield 
(kg) 

Bunch 
weight 

(kg) 

Fruit 
weight 

(g) 

Flesh 
weight 

(g) 

Seed 
weight 

(g) 

Fruit 
volume 
(cm³) 

Fruit 
length 
(cm) 

Fruit 
diameter 

(cm) 

The first Season 

Ammonium sulphate as 100% of RD (AS) 112.0f 14.of 19.80g 17.70j 2.10d 20.3i 4.45d 1.86f 

Ammonium Nitrate as 100% of RD (AN) 116.0fe 14.5ef 21.30f 18.35i 2.95bc 21.1hi 4.56d 1.96e 
75% AS + 25%compost 116.8e 14.6e 21.90e 19.00h 2.90abc 21.9hg 4.55d 2.14de 
75% AN + 25%compost 129.6d 16.2d 23.40d 19.65g 3.75a 22.7fg 4.60dc 2.18de 
75% AS+12.5%compost+12.5%biogen 131.2d 16.7d 23.98c 20.30f 3.68a 23.5fe 5.40b 2.3dce 
75% AN + 12.5%compost+12.5%biogen 138.4c 17.3c 24.60b 2095e 3.65a 24.3de 4.65bc 2.32dc 
50% AS + 50%compost 144.0bc 18.0b 24.90b 21.60d 3.30ab 25.1dc 5.51ab 2.34dc 
50% AN + 50%compost 145.6b 18.2b 25.80a 22.25c 3.55ab 25.9bc 5.55b 2.50bc 
50% AS+25%compost+25%biogen 146.4b 18.3b 25.70a 22.90b 2.80bc 26.7ab 5.47ab 2.58ab 
50% AN + 12.5%compost+12.5%biogen 153.6a 19.2a 25.90a 23.55a 2.35dc 27.5a 5.57a 2.62a 
  The second Season 
Ammonium sulphate as 100% of RD (AS) 114.4e 14.3g 20.03h 17.60j 2.43d 21.03i 4.63e 2.11f 
Ammonium Nitrate as 100% of RD (AN) 116.8de 14.6g 21.19g 18.29i 2.91bcd 21.50hi 4.65e 2.29e 
75% AS + 25%compost 120.0cd 15.0f 22.63f 18.97h 3.66a 21.97gh 4.73de 2.32de 
75% AN + 25%compost 130.4c 16.3e 23.06f 19.66g 3.40ab 22.43fg 4.74de 2.35de 
75% AS+12.5%compost+12.5%biogen 135.2c 16.9d 24.03e 20.35f 3.68a 22.90ef 4.77cde 2.39cde 
75% AN + 12.5%compost+12.5%biogen 139.2b 17.4d 24.77d 21.03e 3.73a 23.37de 4.95bcde 2.44cd 
50% AS + 50%compost 144.8a 18.1c 25.10cd 21.72d 3.38ab 23.83cd 5.15bcd 2.35bc 
50% AN + 50%compost 147.2a 18.4bc 25.57bc 22.41c 3.16abc 24.30bc 5.17abc 2.61ab 
50% AS+25%compost+25%biogen 148.8a 18.6b 2567b 23.09b 2.57cd 24.77ab 5.36ab 2.70a 

75% AN + 12.5%compost+12.5%biogen 154.4a 19.3a 26.23a 23.78a 2.45d 25.23a 5.60a 275a 

 
b- Flesh weight (g): 

 
    Table (4) shows the effect of some fertilizer treatments on Zaghloul flesh weight during the present 

study. It is noticed from the obtained results that in the two seasons of Zaghloul cultivar, the flesh weight 
exhibits similar trend as the fruit weight. 

 
c- Seed weight (g): 

 
Concerning the seed weight, the obtained results indicated that, there were significant differences 

between all fertilizer treatments during both seasons. Treatment, (100% nitrogen recommended dose as 
ammonium sulphate) gave the lowest seed weight (2.1 & 2.43g) as compared with other treatments in the first 
and second seasons, respectively, Table (4).   

 
d- Fruit volume (cm3): 

 
It is obvious from Table (4) that in both seasons, all fertilizer treatments produced a pronounced positive 

effect on fruit volume. Furthermore, in both seasons treatment, (75% ammonium nitrate + 12.5% compost + 
12.5% bio) per palm gave the highest fruit volume (27.5 & 25.23 cm3) followed by treatment (50% ammonium 
sulphate + 25% compost + 25 bio) per palm gave (26.7 & 24.77 cm3) as compared with other fertilizer 
treatments in the first and second seasons, respectively. Soliman and Osman (2003) in partial agreement with 
those report these results.  

     
e-  Fruit length (cm): 

 
Concerning the effect of some fertilizer treatments on fruit length, data indicated that treatment, (50% 

ammonium nitrate + 50% compost) per palm and treatment (75% ammonium nitrate + 12.5% compost + 12.5% 
bio) per palm gave the highest fruit length, (5.57&5.60 cm) as compared with other fertilizer treatments in the 
first and second seasons, respectively. On the other side, treatment (100% nitrogen recommended dose as 
ammonium sulphate) per palm gave the lowest fruit length in the two seasons, (Table 4). 

 
f- Fruit diameter (cm): 

 
Regarding the effect of some fertilizer treatments on fruit diameter, results showed that fruit diameter was 

significantly affected by fertilization treatments. Treatment, (75% ammonium nitrate + 12.5% compost + 12.5% 
bio) per palm gave higher values of fruit diameter (2.62&275 cm), while treatment (100% nitrogen 
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recommended dose as ammonium sulphate) per palm gave lower values of fruit diameter (1.86&2.11 cm) as 
compared with other fertilizer treatments in the first and second seasons, respectively, (Table 4). 

These results are in partial agreement with those reported by Osman (2003) who found that 
biofertilization was very effective in improving fruit length and diameter of Zaghloul date palm. Soliman and 
Osman (2003) who found that fruit length and diameter were significantly affected by fertilizer treatments. 
While, El- Kassem et al. (1997) reported contradicting results, they found that the addition of nitrogen fertilizer 
did not affect fruit length and diameter. 

   
3- Fruit chemical properties: 
a- Total soluble solids percentage (T.S.S.): 

 
    Regarding the effect of some fertilizer treatments on total soluble solids, results showed that total 

soluble solids percentage was significantly affected by fertilization treatments. Treatment, (75% ammonium 
nitrate + 12.5% compost + 12.5% bio) per palm gave higher values of total soluble solids percentage, (27 & 
27.97%), while treatment (100% nitrogen recommended dose as ammonium sulphate) per palm gave lower 
values of total soluble solids percentage, (22.5 & 23.17%) as compared with other fertilizer treatments in the 
first and second seasons, respectively, (Table 4). Abdalla et al. (1987) and Kassem et al. (1997) in partial 
agreement with those report these results. Also, Soliman and Osman (2003) who found that treatment (1.5 kg N 
+ 1.5 kg K) per palm gave higher values of total soluble solids percentage, Table (5). 

 
Table 5. Effect of some fertilization treatments on yield, bunch weight and some fruit chemical properties of Zaghloul date palm cultivar 

during 2011 and 2012 seasons. 

Combinations as percentages  
of N recommended dose (RD). 

TSS  
(%) 

Reducing 
 sugars (%) 

Non-reducing  
sugars (%) 

Total sugars 
(%) 

Total Acidity  
(%) 

The first Season 
Ammonium sulphate as 100% of RD (AS) 22.5i 14.5i 10.0a 24.5i 0.0247a 
Ammonium Nitrate as 100% of RD (AN) 23.0hi 16.0h 9.3ab 25.3hi 0.0245ab 
75% AS + 25%compost 23.5hg 17.5g 8.6abc 26.1hg 0.0243abc 
75% AN + 25%compost 24.0fg 19.0f 7.9abcd 26.9fg 0.0241bcd 
75% AS+12.5%compost+12.5%biogen 24.5fe 20.5e 7.2bcde 27.7fe 0.0239cde 
75% AN + 12.5%compost+12.5%biogen 25.0de 22.0d 6.5cdef 28.5de 0.0237def 
50% AS + 50%compost 25.5de 23.5c 5.8def 29.3dc 0.0235efg 
50% AN + 5-%compost 26.0bc 25.0b 5.1ef 30.1bc 0.0233fgh 
50% AS+25%compost+25%biogen 26.5ab 24.5a 6.4f.6.7ef 30.9ab 0.0231gh 
75% AN + 12.5%compost+12.5%biogen 27.0a 25.1a  31.8a 0.0229h 
  The second Season 
Ammonium sulphate as 100% of RD (AS) 23.17h 15.86i 8.89a 24.75i 0.0246a 
Ammonium Nitrate as 100% of RD (AN) 23.70gh 16.86hi 8.71a 25.57i 0.0245ab 
75% AS + 25%compost 24.23gh 17.86gh 8.52a 26.38h 0.0243bc 
75% AN + 25%compost 2477efg 18.85fg 8.34a 27.19g 0.0241cd 
75% AS+12.5%compost+12.5%biogen 25.30def 19.85ef 8.16a 28.01f 0.0240de 
75% AN + 12.5%compost+12.5%biogen 25.83cde 20.85de 7.97ab 28.82e 0.0238fe 
50% AS + 50%compost 26.37bcd 21.84cd 7.79ab 29.63d 0.0236fg 
50% AN + 50%compost 26.90abc 22.84c 7.61ab 30.45c 0.0235gh 
50% AS+25%compost+25%biogen 27.43ab 24.50b 6.76bc 31.26b 0.0233hi 
75% AN + 12.5%compost+12.5%biogen 27.97a 25.83a 6.24c 32.07a 0.0231i 

 
b- Reducing sugars (%): 

 
Data in Table (5) illustrate that in both seasons, all fertilizer treatments enhanced fruit reducing sugars 

content. In general, treatment (75% ammonium nitrate + 12.5% compost + 12.5% bio) per palm proved to be the 
most efficient treatment in increasing fruit content of reducing sugars. Besides, treatment (50% ammonium 
sulphate + 25% compost + 25% bio) per palm and treatment (50% ammonium nitrate + 50% compost) per palm 
induced statistically similar and higher positive effect on fruit reducing sugars content. Moreover, treatment 
(100% nitrogen recommended dose as ammonium sulphate) per palm exerted the lowest positive effect in this 
respect in a descending order. Soliman and Osman (2003), Aly (1993) and Kassem et al. (1997) in partial 
agreement with those report these results.  

 
c- Non-reducing sugars (%): 

 
The average of non-reducing sugars percentage was increased significantly by different fertilization 

treatments in both seasons. Treatment, (100% nitrogen recommended dose as ammonium sulphate) per palm 
followed by treatment (100% nitrogen recommended dose as ammonium nitrate) per palm gave the highest non-
reducing sugars percentage as compared with other fertilizer treatments in both seasons. On the other hand, 
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treatments (50% ammonium nitrate + 50% compost) per palm and (75% ammonium nitrate + 12.5% compost + 
12.5% bio) per palm gave the lowest non-reducing sugars percentage in the first and second seasons, 
respectively, (Table 5). 

 
d- Total sugars (%): 

 
The obtained results indicated that, the total sugars percentage was significantly affected by fertilization 

treatments. Treatment, (75% ammonium nitrate + 12.5% compost + 12.5% bio) per palm gave the highest total 
sugars percentage as compared with other fertilizer treatments in both seasons. Moreover, treatment (100% 
nitrogen recommended dose as ammonium sulphate) per palm gave the lowest total sugars percentage in both 
seasons. Soliman and Osman (2003) and Kassem et al. (1997) in partial agreement with those report these 
results, (Table 5). 

 
e- Total acidity (%): 

 
Total acidity of fruit was significantly affected by fertilization treatments in the two seasons. The results 

indicated that treatment (100% nitrogen recommended dose as ammonium sulphate) per palm showed the 
highest total acidity than the other treatments in both seasons. Moreover, treatment (75% ammonium nitrate + 
12.5% compost + 12.5% bio) per palm gave the lowest total acidity in the two seasons. The present data are in 
partial agreement with those reported by Soliman and Osman (2003), (Table 5).  

  
4- Leaf and fruit mineral content: 

 
Results in Tables (6&7) indicated that varying mineral N sources applied with compost and Biogen as 

well as varying the proportions of mineral compost and Biogen had an announced effect on the leaf and fruit 
content of macro and micronutrients.  

Application of 50% of the recommended dose of N via the two mineral N sources plus compost and 
Biogen each at 25% significantly improved N, P, K, Fe, Zn and Mn in the leaves and fruits compared to using N 
as 100 % mineral N or the application of the proportions of compost and Biogen with mineral N sources. The 
effect increase was associated with using ammonium sulphate or ammonium nitrate with compost and Biogen, 
in descending order. One can say that the optimum source of mineral N applied with organic and bio 
fertilization was ammonium sulphate at 50 % of RD of N. The maximum values of macro and micronutrients 
leaf contents were recorded on the trees received RD as 25% via ammonium sulfate plus compost and Biogen 
each at 25%. In contrast, fertilizing with ammonium nitrate at 100% of RD resulted in the lowest macro and 
micronutrients content in the leaves. These results were true in both seasons (Table, 5). 

These findings are partially in harmony with those found by Sourour et al.,  (1998) and Abdel-Nasser and 
Harhash, (2001). They found that the highest values of leaflet nutrients content always come from adding 
organic plus inorganic nitrogen sources. Also these results are in agreement with those obtained by Morsi, 
(2009) who found that organic manure increased N, P, K, Mg, Ca, Fe, Zn and Mn in leaflet content of date palm 
"Sewy cv." grown in new reclaimed land. 

The beneficial effect of ammonium sulphate in reducing soil pH and controlling the release of N (as slow 
release N fertilizer) could explain the present results. The low leaching of N from soil resulted from using such 
fertilizer could result in enhancing growth and N. The beneficial of compost and Biogen on stimulating 
microflora populations, natural hormones and availability of nutrients and organic matter and reducing soil pH 
could explain the present results (Subba- Rao, 1984 and Nijjar, 1985). 

These results are partially in harmony with those found by those obtained by El-Morshedy (1997), 
Sourour et al.  (1998) Ismail (1999), Abd El-Naby and Gomaa (2000), Abdel-Nasser and Harhash (2001), 
Mahmoud (2001), Abo- El Komsan et al., (2002) and Sharawy (2005).  

The uptake of nutrients by plants and the overall crop yields have been shown to increase when the 
chemical fertilizers were applied together with the organic fertilizers/compost and biofertilizers/Biogen 
(Mottaghian et al., 2008). The type of fertilizers and the doses of nitrogen application can also affect the yield 
and yield components (Tuncturk & Yildrim, 2004). Our results support some of the earlier findings, which 
indicated the importance of supplementing the organic matter with mineral fertilizers to improve the fruit 
growth and yields (Bacha & Abo-Hassen, 1983). 

 
Correlation coefficients between macro and micronutrients content in leaf (leaflet) and fruit of Zaghloul date 
palm: 

Correlation coefficients between pinnae and fruit content of macro and micronutrients were calculated 
and tabulated in Table-- to show the relationships between these nutrients to use some of them as indicators for  
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Table 6: Effect of some fertilizer treatments on leaf macro and micronutrients (on dry weight basis) of Zaghloul date palm under irrigation 

with saline water (2011&2012 seasons). 

Combinations as percentages  
of N recommended dose (RD). 

N  P K Ca  Mg Fe  Zn Mn 

% ppm 

The first season 
Ammonium sulphate as 100% of RD (AS) 1.40g 0.129h 0.82i 0.92i 0.53c 90.2g 64.4i 59.8f 
Ammonium Nitrate as 100% of RD (AN) 1.31h 0.128i 0.81j 0.91j 0.53c 89.3h 62.8j 56.4g 
75% AS + 25%compost 1.52e 0.134f 0.82g 0.95g 0.54b 91.2f 66.7g 61.7e 
75% AN + 25%compost 1.49f 0.133g 0.82h 0.94h 0.54b 91.2f 66.6h 59.8f 
75% AS+12.5%compost+12.5%biogen 1.59d 0.135e 0.83e 1.00e 0.54b 94.1d 68.0e 62.7c 
75% AN + 12.5%compost+12.5%biogen 1.52e 0.135e 0.83f 0.98f 0.54b 92.2e 66.8f 61.7e 
50% AS + 50%compost 1.66c 0.139c 0.84c 1.02c 0.54b 95.0c 70.7c 63.7b 
50% AN + 5-%compost 1.67c 0.136d 0.83d 1.01d 0.54b 94.1d 68.1d 62.2d 
50% AS+25%compost+25%biogen 1.71a 0.143a 0.85a 1.10a 0.55a 97.9a 73.3a 64.6a 
75% AN + 12.5%compost+12.5%biogen 1.69b 0.140b 0.84b 1.04b 0.54b 97.0b 72.5b 63.7b 
  The second season 
Ammonium sulphate as 100% of RD (AS) 1.42h 0.136g 0.83i 0.82i 0.54b 95.1g 69.4i 54.3i 
Ammonium Nitrate as 100% of RD (AN) 1.35i 0.133h 0.81j 0.78j 0.54b 94.1h 64.2j 51.4j 
75% AS + 25%compost 1.51f 0.138e 0.84g 0.84g 0.54b 98.0e 74.5g 57.2g 
75% AN + 25%compost 1.44g 0.137f 0.83h 0.83h 0.54b 96.0f 70.0h 55.3h 
75% AS+12.5%compost+12.5%biogen 1.54e 0.140d 0.85e 0.94e 0.54b 98.9d 75.2e 59.2e 
75% AN + 12.5%compost+12.5%biogen 1.51f 0.138e 0.85f 0.92f 0.54b 98.9d 75.0f 58.2f 
50% AS + 50%compost 1.63c 0.141c 0.85c 1.00c 0.55a 99.9c 80.2c 62.1c 
50% AN + 50%compost 1.56d 0.140d 0.85d 0.98d 0.54b 99.9c 77.6d 61.1d 
50% AS+25%compost+25%biogen 1.85a 0.143a 0.87a 1.13a 0.55a 102.8a 81.6a 64.0a 
75% AN + 12.5%compost+12.5%biogen 1.75b 0.142b 0.86b 1.08b 0.55a 100.9b 81.4b 63.1b 

Means with the same letter are not significantly different 

 
Table 7: Effect of some fertilizer treatments on fruit macro and micronutrients (on dry weight basis) of Zaghloul date palm under irrigation 

with saline water (2011&2012 seasons). 

Combinations as percentages  
of N recommended dose (RD). 
  

N  P K Ca  Mg Fe  Zn Mn 

% ppm 
The first season 

Ammonium sulphate as 100% of RR (AS) 0.69f 0.090h 0.69c 0.56f 0.38d 53.7i 52.9f 46.4d 
Ammonium Nitrate as 100% of RR (AN) 0.59h 0.090h 0.67d 0.51h 0.36f 52.7j 49.0g 45.5e 
75% AS + 25%compost 0.70e 0.092f 0.69c 0.58d 0.39c 53.9g 53.9e 48.7b 
75% AN + 25%compost 0.65g 0.091g 0.69c 0.54g 0.37e 53.8h 52.9f 46.4d 
75% AS+12.5%compost+12.5%biogen 0.72d 0.094d 0.70b 0.59c 0.39c 55.3e 54.9d 48.9b 
75% AN + 12.5%compost+12.5%biogen 0.69f 0.093e 0.70b 0.57e 0.38d 54.5f 53.9e 47.5c 
50% AS + 50%compost 0.79b 0.096c 0.70b 0.59c 0.39c 56.3b 58.8b 50.2a 
50% AN + 5-%compost 0.72d 0.094d 0.70b 0.58d 0.39c 55.6d 55.9c 48.3b 
50% AS+25%compost+25%biogen 0.83a 0.100a 0.71a 0.67a 0.43a 59.8a 64.7a 50.4a 
75% AN + 12.5%compost+12.5%biogen 0.75c 0.099b 0.71a 0.63b 0.40b 55.8c 58.8b 48.5b 
  The second season 
Ammonium sulphate as 100% of RR (AS) 0.71h 0.097f 0.70c 0.50f 0.41c 61.1h 54.5h 48.4d 
Ammonium Nitrate as 100% of RR (AN) 0.67i 0.096g 0.69d 0.49g 0.39d 60.4i 48.9i 46.3f 
75% AS + 25%compost 0.75f 0.099e 0.70c 0.51e 0.41c 61.7f 56.4f 48.4d 
75% AN + 25%compost 0.74g 0.099e 0.70c 0.51e 0.41c 61.4g 55.2g 46.5f 
75% AS+12.5%compost+12.5%biogen 0.83d 0.099e 0.70c 0.52d 0.42b 62.3d 58.6d 49.3c 
75% AN + 12.5%compost+12.5%biogen 0.81e 0.099e 0.70c 0.51e 0.41c 61.7e 56.3f 46.9f 
50% AS + 50%compost 0.93b 0.103c 0.71b 0.53c 0.43a 62.6c 60.7b 50.6b 
50% AN + 5-%compost 0.86c 0.101d 0.71b 0.53c 0.42b 62.3d 57.8e 47.5e 
50% AS+25%compost+25%biogen 0.95a 0.105a 0.72a 0.61a 0.43a 63.2a 62.1a 51.8a 
75% AN + 12.5%compost+12.5%biogen 0.93b 0.104b 0.71b 0.54b 0.42b 62.9b 59.4c 49.3c 

Means with the same letter are not significantly different 
 
Table 8. Correlation coefficients between macro and micronutrients content of leaf (leaflet) and fruit of Zaghloul date palm. 

            Fruit 
Leaf 

N           P          K         Ca          Mg          Fe         Zn         Mn 

N 0.97** 0.91** 0.67ns 0.92** 0.88** 0.81* 0.95** 0.80* 
P 0.97** 0.95** 0.78* 0.92** 0.92** 0.90** 0.97** 0.86** 
K 0.94** 0.94** 0.89** 0.92** 0.95** 0.96** 0.95** 0.90** 
Ca 0.95** 0.91** 0.67ns 0.92** 0.85** 0.83** 0.92** 0.78* 
Mg 0.76* 0.90** 0.95** 0.79* 0.87** 0.95** 0.79* 0.87** 
Fe 0.96** 0.96** 0.80* 0.94** 0.92** 0.91** 0.95** 0.85** 
Zn 0.98** 0.91** 0.71* 0.88** 0.87** 0.81* 0.95** 0.82* 
Mn 0.98** 0.89** 0.73* 0.88** 0.90** 0.83** 0.96** 0.84** 

ns: not significant *: significant  ** highly significant 
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the others. It can be noticed that most of macro and micronutrients content in leaf (leaflet) and fruit of Zaghloul 
date palm had positive and highly significant correlations between each other.  It is noteworthy to mention that 
K content in fruits had no significant differences with both N and Ca in leaf (leaflet). 

As a conclusion, it is suggested to fertilize Zaghloul date palm trees with N at 1000 g / tree through 
ammonium sulphate at 2.43 kg / tree, compost at 11.63 kg / tree and Biogen at 250 g / tree for improving leaf 
and fruit nutrients content and fruit yield and quality. 
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