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ABSTRACT 
 
A two years study was carried out during two successive seasons of 2012 and 2013 in a private orchard of 

"Hayany" date palm grown in sandy soil under drip irrigation system from a well at Ras-Sudr city, South Sinai 
Governorate, Egypt. Three levels (20, 30 and 40 g Mg / palm) of two magnesium fertilizer forms namely  
magnesium chelate (Mg EDTA, 12.5% Mg) and magnesium  sulphate (9.9% Mg) were added at three equal 
doses as soil application, three times a year i.e. February 1

st
 , May 1

st
 and July 1

st
. Briefly, all tested treatments 

enhanced leaf total chlorophyll content, fruit set percentage, retained fruit percentage, yield, fruit physical and 
chemical properties and leaf minerals content. Magnesium chelate form at 40 g Mg/palm showed superiority 
than magnesium sulphate form in this respect. 
 
Key words: Date palm -Fruit quality – Hayany cv. -Magnesium fertilizer - Yield. 

 
Introduction 

 
Date palm (Phoenix dactylifera, L.) is the most important crop in Egypt. Date palm plays an important role 

in the economical and social life of the people in Egypt. It considered a symbol of life in desert. It can grow and 
produce under different types of soil from light sandy to heavy clay soil. Also, it has high adaptability to stress  
conditions as it tolerates high levels of salinity, drought and harsh weather (Diallo, 2005). It is more salt tolerate 
than any other fruit crops (FAO, 1982 and Lunde, 1978). "Hayany" cultivar is one of the most economically 
important cultivar of soft dates in Egypt.   

In Egypt, fertilization program for almost crops does not included magnesium as a major element. In 
addition, there are very little attentions have been paid towards magnesium nutrient element for date palm 
nutrition and recommendations which lead to enhance vegetative growth and productivity, especially for those 
grown in sandy soil under drip irrigation system. 

Magnesium is an essential element for chlorophyll molecule structure that regulates photosynthesis process. 
Also, it acts an activator of many enzyme systems involved in carbohydrate metabolism and synthesis of nucleic 
acids. Furthermore, it plays an essential role in the biological activity of ATP (Westwood, 1978 and Jones et al., 
1991). Concerning the action effect of the tested treatments on date palm are somewhat rare than upon the 
review are supported with other species rather than date palm in this respect. 

In addition, new reclaimed soils are poor in their nutrient content including magnesium element. Many 
investigators have been started to study magnesium nutrition and determination of magnesium needs of 
economically important crops in Egypt (FAO 2000; Salem 2007 and El-Fouly et al., 2012). Generally, the 
influence of magnesium on yield and fruit quality was reported by El-Safty and Rabii, 1998 on Washington 
navel orange tree and Abou Aziz et al., 2000, on banana plants. They mentioned that magnesium fertilization 
improved yield and fruit quality of the abovementioned fruit species. Moreover, Mostafa et al., 2007, indicated 
that  fertilizing "Grand Naine" banana with 100 g/plant magnesium chelate as soil application plus foliar spray 
of 2% magnesium sulphate improved growth parameters, yield and fruit quality. In this respect, Fawzi et al., 
2010 stated that fertilizing Le Conte pear trees with compost 45k/ tree plus biofertlizers 20 g/ tree plus 1.5% 
magnesium sulphate gave the best results regarding yield and fruit quality. Also, Hanafy Ahmed et al., 2012, 
found that foliar application of Mg (137.5 ppm), Cu (97 ppm) and growth regulators (20 ppm 2, 4-D, 30 ppm 
GA3 or 10 ppm BA) improved growth characters and yield of Washington Navel orange trees.  

The aim of this study is to evaluate the effect of magnesium soil applications sources and rates on leaf total 
chlorophyll content, fruit set %, retained fruit percentage, yield, fruit quality and leaf mineral content of 
"Hayany" date palm grown in sandy soil under drip irrigation system at Ras- Sudr conditions.  
 
Material and Methods 

 
This study was carried out during two successive seasons of 2012 and 2013 in a private orchard, at Ras-

Sudr city, South Sinai Governorate, Egypt. "Hayany" date palm trees of eight years old grown in sandy soil, and 
spaced 7x7m apart under drip irrigation system from a well were devoted for this study. Physical and chemical 
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analyses of the experimental soil shown in Table 1. Meanwhile, the chemical analysis of the used water for 
irrigation is recorded in Table 2. 
 
Table 1: Analysis of the experimental soil at Ras-Sudr,  South Sinai Governorate, Egypt.  

Soil 

depth 
(cm) 

Texture 

class 

pH 

soil 
past 

E.Ce 

(dSm-1) 

Organic 

matter 
% 

Soluble cations (mequiv./l) Soluble anions (mequiv./l) 

Ca++ K+ Na+ Mg++ Cl - So4
= HCo3 

- Co3 
= 

0-30 Sand 7.28 9.1 0.53 16.2 1.3 50.4 23.1 54.5 33.9 2.5 -- 

30-60 Sand 7.16 8.6 0.55 15.3 1.23 47.7 21.9 51.5 32.1 2.4 -- 

 

Table 2: Chemical analysis of water used for irrigation at the experimental orchard, at Ras-Sudr, South Sinai Governorate, Egypt. 

pH EC (dSm-1) Soluble cations (me/l) soluble anions (me/l) 

Ca++ Mg++ Na+ K+ Co3 
= HCo3 

- Cl - So4
= 

7.43 8.1 14.4 20.6 44.9 1.16 -- 2.3 48.5 30.2 

 

Forty two female palms trees of healthy, nearly uniform in shape, size and productivity, received the same 

horticulture practices were treated with three levels of magnesium as soil application in two forms namely;  

magnesium chelate (Mg EDTA 12.5% Mg) and magnesium sulphate (MgSO4 9.9% Mg). Hayany date palm was 

subjected to seven treatments as follows:  

1- Control without Mg fertilization. 

2- 20 g Mg /palm (160 g magnesium chelate 12.5% Mg). 

3- 30 g Mg /palm (240 g magnesium chelate 12.5% Mg). 

4- 40 g Mg/palm (320 g magnesium chelate 12.5% Mg). 

5- 20 g Mg /palm (202 g magnesium sulphate 9.9% Mg). 

6- 30 g Mg /palm (303 g magnesium sulphate 9.9% Mg). 

7- 40 g Mg/palm (404 g magnesium sulphate 9.9% Mg). 

The experiment was designed as randomized complete block design with three replicates for each treatment 

and each replicate was represented by two palms. 

Soil application of magnesium fertilizer rates was divided into equal three doses applied three times a year 

i.e. February, 1
st
, May, 1

st
 and July, 1

st
 in each season.  

The ordinary fertilization program was 25 kg/palm of sheep manure added in December, 1.5 kg/palm of 

triple calcium super phosphate (45% P2O5) broadcasted on the soil surface through the whole area during 

December and 5 kg ammonium sulphate/palm (20.5% N) divided into equal three doses applied three times a 

year i.e. march, May, and July. 

Response of "Hayany" date palms trees to the tested three levels of magnesium EDTA and magnesium 

sulphate fertilizers were evaluated through the following determinations. 

 

Leaf total chlorophyll content: 

 

Leaf total chlorophyll content was determined by Minolta chlorophyll meter SPAD-502.  

 

Fruit set percentage: 

 

Number of nodes and set fruits in twenty five strands per palm were recorded after 4 weeks of pollination. 

The percentage of fruit set was calculated using the following formula: 

                                                Total number of set fruit per strand 

The percentage of fruit set =   ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ×100 

                                                Total number of nods per strand  

 

Retained fruit percentage: 

 

The retained fruit percentage was calculated at the harvest time September 1
st 

according to Soliman and El 

Kosary (2002) formula as follows: 

                                                    Total number of retained fruits per bunch 

The retained fruit percentage =   ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ̶  ×100 

                                                    Total number of the nodes per bunch  

 

Yield (kg/palm tree): 

 

In both seasons, dates were harvested at September 1
st 

when fruits reached Khalal stage and the average 

fruit yield and bunch weight was recorded in Kilograms. 
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Fruit physical and chemical properties: 

 

Forty fruits were taken at harvest from each treated palm tree at Khalal stage (full mature, crunchy and red 

in color) from each bunch per palm to determine the following physical and chemical properties i. e. fruit weight 

(g), fruit volume (cm
3
), fruit length (cm), fruit diameter (cm), pulp dry matter (%), seed weight (g), total soluble 

solids (T.S.S.) was determined by Hand refractometer. Percentage of total acidity as g citric acid / 100 g f.wt., 

T.S.S./Acid ratio and total sugars (%) were determined according to A.O.A.C. (1995). 

 

Leaf mineral content: 

 

To determine leaf mineral content (N, P, K, Ca and Mg), leaf samples were taken during November and 

washed with tap water then with distilled water to remove the dust. After washing, they were dried in an electric 

oven at 70ºc for 72 hours. The dried leaves were ground, digested and prepared for analysis using the method 

described by Parkinson and Allen (1975). Total nitrogen was determined by the semi-micro kjeldahl methods 

Bremner (1965). Phosphorus was estimated by the method Chapman and Pratt (1961). Potassium was 

determined by the flame-photometer according to Jackson (1958). Calcium and magnesium were determined by 

titration against versente solution (Na EDTA) according to (Chapman and Pratt, 1961). 

 

Statistical analysis: 

 

The obtained data in 2012 and 2013 seasons were subjected to analysis of variance according to Clarke and 

Kempson (1997). Means were differentiated using multiple Range test at the 0.05 level (Duncan, 1955). 

 

Results and Discussion 

 

Leaf total chlorophyll content: 

 

All tested treatments succeeded in increasing leaf total chlorophyll content as compared with the control 

treatment in both seasons of study, (Table 3). However, magnesium chelate form gave higher positive effect 

than magnesium sulphate form. Generally, 40 and 30g Mg/palm in the form of magnesium chelate took nearly 

the same trend and induced the highest leaf total chlorophyll content as compared with the control treatment and 

other tested treatment in both seasons. 

The enhancement effect of magnesium on leaf total chlorophyll content may be attributed to the fact that 

magnesium is an essential element for chlorophyll molecule structure that regulates photosynthesis (Jones et al., 

1991; Purohit, 2007 and Spiegel – Ray and Goldschmidt, 2007). Also, the increase in the amount of magnesium 

application leads to an increase in leaf total chlorophyll content and hence photosynthesis level was increased 

(Bybordi and Shabanov, 2010). 

The enhancement effect of magnesium chelate than magnesium sulphate on leaf total chlorophyll content  

may be due to that magnesium chelate remains in a soluble form and easy for plant uptake. However, the chelate 

form was more pronounced than sulphate form of "Grand Naine" banana (Mostafa et al., 2007). 

The obtained results of magnesium fertilizer regarding their positive effect on leaf total chlorophyll content 

are in harmony with the findings of Abou El-Khashab (2002) on olive seedling; Mostafa et al. (2007) on 

banana; Bybordi and Shabanov (2010) on grape; Fawzi et  al. (2010) on Le Conte pear; Hanafy Ahmed et  al. 

(2012) on Washington navel orange. They mentioned that magnesium fertilizer improved leaf chlorophyll 

content of the aforementioned fruit species. 

 

Fruit set (%): 

 

Table 3, indicates that fertilizing "Hayany" date palm with magnesium chelate and magnesium sulphate 

produced higher positive effect on fruit set percentage as compared with the control treatment in both seasons of 

this study. Moreover, chelate form of magnesium fertilization gave higher positive effect than sulphate.  

Generally, 40 and 30g Mg/palm in the form of magnesium chelate gave similar and high positive effect on fruit 

set percentage as compared with the control treatment in both seasons of this study. 

 

Retained fruit (%): 

 

Fertilizing "Hayany" date palm with magnesium chelate and magnesium sulphate succeeded in enhancing 

retained fruit percentage as compared with the control treatment in both seasons of study, (Table 3). However, 

magnesium chelate treatments surpassed the corresponding ones of magnesium sulphate treatments in enhancing 

the retained fruit percentage "Hayany" date palm trees in both seasons. Moreover, 40g Mg/palm and 30g 
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Mg/palm in the form of magnesium chelate took nearly the same trend and proved to be the superior treatment 

in this respect. 

 

Yield (kg): 

 

Table 3, illustrates that magnesium chelate and magnesium sulphate treatments succeeded in improving 

yield (kg) / palm as compared with the control treatment in both seasons. Moreover, chelate form of magnesium 

fertilization gave higher positive effect than sulphate form. Generally, 40g Mg/palm and 30g Mg/palm in the 

form of magnesium chelate induced the highest productive effect without significant differences between them 

in 2012 and 2013 seasons. 

 
Table 3: Effect of magnesium chelate and magnesium sulphate rates as soil application on leaf total chlorophyll content, fruit set (%), 

retained fruit (%) and yield of "Hayany" date palms  (2012 &2013 seasons). 

Treatments Leaf total chlorophyll 
content 

    Fruit set (%)              Retained fruit (%)     Yield (kg/palm) 

    2012    2013 2012 2013 2012 2013 2012 2013 

Control  " untreated" 56.26 e 57.86 e 79.1 d 79.7 e 30.4 d 31.3 c 52.1 d 51.6 d 

20g Mg/palm (as Mg EDTA) 73.53 b 74.43 bc 81.8 ab 81.6 b 32.7 bc 33.0 b 56.7 b 58.1 c 

30g Mg/palm (as Mg EDTA)  80.13 a 88.36 a 82.2 a 82.3 a 34.6 a 34.8 a 63.6 a 67.1 a 

40g Mg/palm (as Mg EDTA) 82.10 a 91.00 a 82.8 a 82.7 a 34.7 a 34.9 a 65.6 a 68.4 a 

20g Mg/palm (as MgSO4 ) 63.83 d 64.76 d 80.3 c 80.4 d 31.1 cd 32.6 b 54.3 cd 53.9 d 

30g Mg/palm (as MgSO4 ) 68.53 c 71.43 c 80.8 bc 81.0 cd 32.3 bc 33.5 b 58.2 b 59.6 bc 

40g Mg/palm (as MgSO4 ) 72.20 bc 76.23 b 81.8 ab 81.5 bc 33.1 ab 34.8 a 59.4 b 62.3 b 

Means within each column followed by the same letter (s) are not significantly different at 5% level. 
 

Bunch weight (kg): 

 

It is clear from Table 4, that magnesium chelate and magnesium sulphate treatments produced higher bunch 

weight than the control treatment in both seasons of study. Anyhow, 40g Mg/palm and 30g Mg/palm in the form 

of magnesium chelate showed superiority in this respect. 

The enhancement effect of magnesium fertilizer on fruit set percentage, retained fruit percentage, yield and 

bunch weight may be due to the important role of magnesium on chlorophyll molecule structure that regulates 

photosynthesis (Jones et al., 1991; Purohit, 2007; Spiegel – Ray and Goldschmidt, 2007). Also, the increase in 

the amount of magnesium application leads to an increase in leaf total chlorophyll content and consequently 

photosynthesis level was increased (Bybordi and Shabanov, 2010). So that, the enhancement effect on 

chlorophyll was reflected in more carbohydrates production through photosynthesis process and increasing 

vegetative growth and consequently improved fruit set percentage, retained fruit percentage, yield and bunch 

weight. 

The enhancement effect of magnesium chelate than magnesium sulphate fruit set percentage, retained fruit 

percentage,  yield and bunch weight may be due to that magnesium chelate remains in a soluble form and easy 

for plant uptake. However, the chelate form was more pronounced than sulphate form of "Grand Naine" banana 

(Mostafa et al., 2007). 

The obtained results regarding the effect of magnesium fertilizer on fruit set percentage, retained fruit 

percentage, yield and bunch weight in line with the findings of Abou Aziz et al. (2000) on banana; Abd El-

Moniem et al. (2002) on Washington navel orange; El-Seginy et al. (2003) on Anna apple; Elham Dawood and 

Shahin (2006) on Canino apricot; Mostafa et  al. (2007) on banana; Bybordi and Shabanov (2010) on grape; 

Fawzi et al. (2010) on Le Conte pear; Hanafy Ahmed et al. (2012) on Washington navel orange. 

 

Fruit physical and chemical properties: 

 

Fruit weight (g): 

 

Table 4, demonstrates that magnesium chelate and magnesium sulphate treatments succeeded in improving 

fruit weight in both seasons as compared with the control treatment. Moreover, chelate form of magnesium 

fertilization induced higher positive effect than sulphate form magnesium fertilization. Generally, 40g Mg/palm 

magnesium chelate treatment gave the highest fruit weight (13.5 and 14.5 g) against (9.8 and 9.2 g) for the 

control treatment in both seasons, respectively. 

 

Fruit volume (cm
3
): 

 

Table 4, shows that magnesium chelate and magnesium sulphate forms produced similar and higher 

positive effect on fruit volume of "Hayany" date palm as compared with the control treatment in both seasons of 
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study. Generally, magnesium chelate treatments induced high positive effect on fruit volume, especially at 40g 

Mg/palm as compared with the control treatment in both seasons of study. 

 

Fruit length (cm): 

 

Table 4, indicates that magnesium chelate and magnesium sulphate treatments produced higher positive 

effect on fruit length as compared with the control treatment of "Hayany" date palm in both seasons of study. 

Generally, 40 and 30g Mg/palm in the form of magnesium chelate took nearly the same trend and induced the 

highest fruit length values as compared with the control treatment in both seasons. 

 
Table 4: Effect of magnesium chelate and magnesium sulphate rates as soil application on bunch weight and some fruit physical properties 

of "Hayany" date palms (2012 &2013 seasons). 

Treatments bunch weight    (kg) Fruit weight (g) Fruit volume(cm3) Fruit length (cm) 

2012 2013 2012 2013 2012 2013 2012 2013 

Control  " untreated" 17.4 d 17.2 d 9.8 d 9.2 d 10.2 e 10.2 d 3.4 b 3.4 e 

20g Mg/palm (as Mg EDTA) 18.9 bc 19.4 b 10.9 bc 10.9 c 11.2 cde 11.3 c 3.7 ab 3.8 cd 

30g Mg/palm (as Mg EDTA) 21.2 a 22.4 a 12.9 a 14.2 a 13.3 ab 14.7 a 3.9 a 4.2 a 

40g Mg/palm (as Mg EDTA) 21.9 a 22.8 a 13.5 a 14.5 a 13.9 a 14.8 a 3.9 a 4.2 a 

20g Mg/palm (as MgSO4 ) 18.1 cd 18.0 d 10.5 cd 9.8 d 11.0 de 10.2 d 3.6 b 3.6 de 

30g Mg/palm (as MgSO4 ) 19.4 b 19.9 bc 11.5 b 12.0 bc 12.0 cd 12.5 b 3.6 b 3.9 bc 

40g Mg/palm (as MgSO4 ) 19.8 b 20.8 b 11.7 b 12.6 b 12.3 bc 13.0 b 3.9 ab 4.1 ab 

Means within each column followed by the same letter (s) are not significantly different at 5% level. 

 

Fruit diameter (cm): 

 

Table 5, demonstrates the magnesium chelate and magnesium sulphate treatments succeeded in improving 

fruit diameter (excepted 20g Mg/palm in the form of magnesium sulphate) as compared with the control 

treatment in both seasons of study. Generally, 40g Mg/palm in magnesium chelate form proved to be the 

superior treatment in this respect. 

 

Pulp weight (g): 

 

Table 5, indicates that fertilizing "Hayany" date palm with magnesium chelate and magnesium sulphate 

produced a similar and higher positive effect on pulp weight as compared with the control treatment in both 

seasons of this study. Generally, 40g and 30g Mg/palm in the form of magnesium chelate gave a high positive 

effect on pulp weight as compared with the control treatment in both seasons of this study. 

 

Pulp dry matter (%): 

 

Table 5, demonstrates that the tested treatments produced similar and higher positive effect on pulp dry 

matter percentage as compares with the control treatment. Moreover, chelate form of magnesium fertilization 

gave higher positive effect than sulphate form. Generally, 40g and 30g Mg/palm in the form of magnesium 

chelate gave higher positive effect on pulp dry matter percentage, especially 40 g Mg/palm magnesium chelate 

treatment as compared with the control treatment in both seasons of study. 

 

Seed weight (g): 

 

Table 5, shows that the two forms of magnesium fertilizers i.e. chelate and sulphate produced similar and 

higher positive effect on seed weight of "Hayany" date palm as compared with the control treatment in both 

seasons of study. Generally, the three rates of magnesium chelate form induced higher positive effect on seed 

weight, especially 40 g Mg/palm gave a high positive effect on seed weight in both seasons of this study. 
 

Table 5: Effect of magnesium chelate and magnesium sulphate rates as soil application on some fruit chemical properties of "Hayany" date 

palms (2012 &2013 seasons). 

Treatments Fruit diameter (cm) Pulp weight (g) Pulp dry matter 

(%) 

Seed weight (g) 

2012 2013 2012 2013 2012 2013 2012 2013 

Control  " untreated" 2.1 c 2.2 c 8.4  c 7.8   e 37.1 c 36.9 b 1.46 b 1.40 c 

20g Mg/palm (as Mg EDTA) 2.2 bc 2.3 bc 9.3   bc 9.3   cd 37.6 bc 37.2 b 1.53 ab 1.68 abc 

30g Mg/palm (as Mg EDTA) 2.3 ab 2.5 a 11.2 a 12.5 a 39.1 a 38.5 ab 1.71 ab 1.79 ab 

40g Mg/palm (as Mg EDTA) 2.4 a 2.5 a 11.6 a 12.6 a 40.4 a 40.1 a 1.97 a 1.92 a 

20g Mg/palm (as MgSO4 ) 2.1 c 2.2 c 9.1   bc 8.2  de 37.0 bc 36.8 b 1.36 b 1.53 bc 

30g Mg/palm (as MgSO4 ) 2.2 bc 2.3 bc 9.8   b 10.1 bc 37.8 bc 37.4 b 1.70 ab 1.83 ab 

40g Mg/palm (as MgSO4 ) 2.2 bc 2.4 ab 10.2 b 11.0 b 38.0 bc 37.9 ab 1.53 ab 1.56 abc 

Means within each column followed by the same letter (s) are not significantly different at 5% level. 
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Fruit T.S.S. (%): 
 
Table 6, illustrates that the magnesium chelate and magnesium sulphate treatments exerted high positive 

effect on fruit T.S.S. content than the control treatment in both seasons of study. Moreover, magnesium 
fertilization in chelate form gave higher positive effect than sulphate form magnesium fertilization. Generally, 
40g Mg/palm in the form of magnesium chelate treatment proved to be the most efficient treatments in this 
concern. Other treatments showed an intermediate values in this respect. 
 
Fruit Total acidity content (%): 

 
Table 6, indicates that the two tested form magnesium fertilizers induced a pronounced reductive effect on 

fruit total acidity content as compared with the control. Briefly, 40g Mg/palm in the form of magnesium chelate 
treatment proved to be the most efficient treatment in reducing fruit total acidity content in both seasons of 
study.  
 
Fruit T.S.S. / Acid ratio: 

 
Statistical analysis indicates that magnesium chelate and magnesium sulphate treatments scored 

significantly higher values of fruit T.S.S. / Acid ratio as compared with the control treatment in both seasons of 
study. Generally, 40g Mg/palm in the form of magnesium chelate treatment scored the highest values (214.3 
&190.1) against (92.1 & 101.7) for the control treatment in the first and second seasons, respectively (Table 6). 
 
Fruit total sugar content: 

 
Table 6, reveals that 40 and 30g Mg/palm in the form of magnesium chelate and 40g Mg/palm in the form 

of magnesium sulphate produced similar and higher positive effect on fruit total sugar content of “Hayany” date 
palm fruits as compared with control treatment in both seasons of study. Moreover, other treatments showed an 
intermediate values in this respect. 

The enhancement effect of magnesium fertilizer on fruit physical and chemical properties may be due to the 
important role of magnesium on chlorophyll molecule structure, carbohydrate metabolism, many enzyme 
involved in carbohydrate metabolism and protein synthesis ( Jones et. al., 1991; Purohit, 2007; Spiegel-Ray and 
Goldschmidt, 2007; Sliva and Uchida, 2000 and Cakmak and Yazici, 2010). So that, the enhancement effect on 
chlorophyll was reflected in improving vegetative growth which leads to more carbohydrates production 
through photosynthesis process and consequently improved total soluble solids, total sugar content and finally 
fruit physical and chemical properties 

The enhancement effect of magnesium chelate than magnesium sulphate fruit physical and chemical 
properties may be due to that magnesium chelate remains in a soluble form and easy for plant uptake. However, 
the chelate form was more pronounced than sulphate form of "Grand Naine" banana (Mostafa et al., 2007). 

The obtained results of magnesium fertilizer regarding their positive effect on fruit physical and chemical 
properties are harmony with the finding of Abou Aziz et al. (2000) on banana; Ahmed and Morsy (2001) on 
Canino apricot; Abd El-Moniem et al. (2002) on Washington navel orange; El-Seginy et  al. (2003) on Anna 
apple;  Elham Dawood and Shahin (2006) on Canino apricot; Mostafa et al. (2007) on banana; Bybordi and 
Shabanov (2010) on grape; Fawzi et al. (2010) on Le Conte pear; Hanafy Ahmed et al. (2012) on Washington 
navel orange. They mentioned that magnesium fertilizer improved fruit physical and chemical properties of the 
aforementioned fruit species. 
 
Table 6: Effect of magnesium chelate and magnesium sulphate rates as soil application on leaf minerals contents of "Hayany" date palms 

(2012 &2013 seasons). 

Treatments T.S.S (%) Total acidity (%) T.S.S./acid ratio Total sugars (%) 

2012 2013 2012 2013 2012 2013 2012 2013 

Control  " untreated" 29.4 c 29.2 d 0.32 a 0.29 a 91.9 d 100.7 e 24.9 d 24.9 d 

20g Mg/palm (as Mg EDTA) 30.1 bc 30.2 c 0.29 abc 0.23 bc 103.8 cd 131.3 cde 27.8 ab 27.8 ab 

30g Mg/palm (as Mg EDTA) 32.0 a 31.1 b 0.25 c 0.19 cd 128.0 b 163.7 b 28.3 a 28.3 a 

40g Mg/palm (as Mg EDTA) 32.0 a 32.2 a 0.15 d 0.17 d 213.3 a 189.4 a 28.7 a 28.7 a 

20g Mg/palm (as MgSO4 ) 30.1 bc 29.7 cd 0.31 ab 0.27 ab 97.1 cd 110.0 de 26.3 c 26.3 c 

30g Mg/palm (as MgSO4 ) 31.0 abc 30.3 bc 0.28 abc 0.22 c 110.7 bcd 137.7 bcd 26.9 bc 26.9 bc 

40g Mg/palm (as MgSO4 ) 31.5 ab 31.1 b 0.27 bc 0.22 c 116.7 bc 141.4 bc 28.4 a 28.4 a 

Means within each column followed by the same letter (s) are not significantly different at 5% level. 

 
Leaf mineral content: 
 
Nitrogen: 

 
 Table 7, illustrates that magnesium fertilizers in the form of chelate and sulphate induced high positive 
effect on leaf nitrogen content than the control treatment in both seasons of study. Moreover, chelate form gave 
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higher positive effect than sulphate form. Generally, 40g Mg/palm in the form of magnesium chelate proved to 
be the most efficient treatments in this concern. Other treatments showed an intermediate values in this respect. 

 

Phosphorus: 

 

Table 7, indicates that the two tested forms of magnesium fertilizers (chelate and sulphate) produced similar 

and higher positive effect on leaf phosphorus content of "Hayany" date palm as compared with the control 

treatment in both seasons of study. Generally, magnesium chelate treatments induced higher positive effect on 

leaf phosphorus content, especially at 40g Mg/palm as compared with the control treatment in both seasons of 

this study. 

 

Potassium: 

 

Table 7, shows that fertilizing "Hayany" date palm with magnesium chelate and magnesium sulphate 

produced higher positive effect on leaf potassium content as compared with the control treatment in both 

seasons of study. Generally, magnesium chelate treatments induced high positive effect on leaf potassium 

content, especially at 40 g Mg/palm as compared with the control treatment in both seasons. 

 

Calcium: 

 

Table 7, demonstrates that magnesium chelate and magnesium sulphate treatments induced similar and 

higher positive effect on leaf calcium content than the control treatment in both seasons of study. Generally, 

magnesium chelate and magnesium sulphate treatment took the same trend in this concern in both seasons 

without any significant difference in this respect.  

 

Magnesium: 

 

Table 7, reveals that the two tested form of magnesium fertilizers (chelate and sulphate) produced higher 

positive effect on leaf magnesium content of "Hayany" date palm as compared with control treatment in both 

seasons of study. Generally, 40 g Mg/palm in the form of magnesium chelate gave higher positive effect on leaf 

magnesium content as compared with the control treatment in both seasons of study. Moreover, other treatments 

showed an intermediate values in this respect. 

The obtained results regarding the effect of magnesium fertilizer on leaf mineral content go in line with the 

finding of Ahmed and Morsy (2001) on Canino apricot; Mostafa et al. (2007) on banana; Fawzi et al. (2010) on 

Le Conte pear; Hanafy Ahmed et al. (2012) on Washington navel orange. They mentioned that magnesium 

fertilizer improved leaf mineral content of the aforementioned fruit species. Also, existence of magnesium 

element is an adequate level the photosynthesis process and forming chlorophyll perfectly which produce 

carbohydrates in leaf and leads to perfect fruits and good yield. 

Thereupon, from the obtained results and under similar conditions it is preferable to add magnesium chelate 

fertilizer especially, at 320 g / palm (40 g Mg/palm) as soil application in three times a year i.e. February, 1
st
, 

May, 1
st
 and July, 1

st
 to enhance leaf chlorophyll content, fruit set percentage, retained fruit percentage, yield, 

fruit physical and chemical properties as well as leaf minerals content of "Hayany" date palm. 

 
Table 7:  Effect of magnesium chelate and magnesium sulphate rates as soil application on leaf minerals contents of "Hayany" date palms 

(2012 &2013 seasons). 

Treatments Nitrogen (%) Phosphorus (%) Potassium (%) Calcium (%) Magnesium (%) 

2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 

Control  " untreated" 1.30 e 1.31 e 0.16d 0.16 c 1.54 g 1.60 e 0.49 b 0.62 b 0.24 d 0.28 c 

20g Mg/palm (as Mg EDTA) 1.46 c 1.57 c 0.21 a 0.20 b 1.70 c 1.67 b 0.53 a 0.65 a 0.29 cd 0.32 bc 

30g Mg/palm (as Mg EDTA) 1.56 b 1.64 b 0.21 a 0.22 ab 1.77 b 1.80 a 0.53 a 0.65 a 0.37 ab 0.37 ab 

40g Mg/palm (as Mg EDTA) 1.72 a 1.74 a 0.21 a 0.25 a 1.80 a 1.81 a 0.53 a 0.63 a 0.44 a 0.41 a 

20g Mg/palm (as MgSO4 ) 1.38 d 1.52 d 0.17 c 0.19 b 1.56 f 1.62 d 0.52 a 0.64 a 0.28 cd 0.30 bc 

30g Mg/palm (as MgSO4 ) 1.44 c 1.54 d 0.17 c 0.20 b 1.64 e 1.65 c 0.52 a 0.65 a 0.30 cd 0.32 bc 

40g Mg/palm (as MgSO4 ) 1.46 c 1.57 c 0.18 b 0.21 b 1.67 d 1.66 bc 0.53 a 0.65 a 0.32 bc 0.33 abc 

Means within each column followed by the same letter (s) are not significantly different at 5% level. 
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