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Abstract 

   
To improving fruits quality this work was done to utilize of the effective components of date palm pollen 

grains as amino acids, hormones, macro and micro elements, proteins, carbohydrates and fatty acids, thus 

date palm pollen grains extract as spraying was examined on the fruits of adult trees  10 years of date palm 

cultivars Khalas and Sagae cvs date palm (Phoenix dactylifera L.) from two successive seasons under two 

different climate as Egypt  and Saudi Arabia, two levels of date palm pollen grains extract 600 and 800 

ppm as fruit set spraying at 10, 20, and 30 days after pollination. Physical and chemical characteristics 

fruits were determined, applications of date palm pollen grains performed physical and chemical 

estimations.  A positive relation could be notice of physical parameters attributed, fruit length cm, weight, 

diameter and flesh weight of cvs. Khalas and Sagae in Egypt and Saudi Arabia under 800 ppm pollen 

extract, chemical estimation in terms of total sugars, reducing and non- reducing sugars %, TSS %, Proteins 

mg/g f.w. were increasing with 800 ppm pollen extract, meanwhile, two levels of pollen extract decreased 

fruits acidity for two cultivars in the two studied climate, greatest accumulated elements N, P, K, Mg %, Fe, 

Mn and Zn ppm were found for two cultivars in Egypt and Saudi Arabia.  

* Corresponding Author: Rasmia Darwesh  darweshssrasmia@gmail.com 
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Introduction 

Importance components of date palm pollen grains as 

amino acids, hormones, macro and micro elements, 

proteins, carbohydrates and fatty acids hence causing 

useful effect for increasing growth by supplying plants 

with sufficient and stimulants necessary constituents, 

therefore pollen grains used in this work to enhancing 

quality of valuable dates fruits,  date fruit is very rich 

in viewpoint of nutrition value. Date palm (Phoenix 

dactylifera L.) had been much utilization for human 

from a long time ago up to now, which is supplying 

many requirements of mankind, chemical 

compositions of date fruit (date fruit nutrition value) 

depend on cultivar, weather, planting regions (Naseri 

et al., 2013), as well as pollen grain contains different 

macronutrients, N was found in highest 

concentrations, graduated by Ca, P, Mg, 

micronutrients were found i.e. Fe present in high 

concentration graduated by Zn, Mn and Cu  (Bishr 

and Samar 2012),   also  date palm pollen grain rich in 

carbohydrates 13.41 %, crude proteins 31.11%, crude 

fat 20.7 %, crude fiber 1.37%, ash 4.5%, good source 

of macro and micro elements , logical amount 

vitamins A,E and C. , rich and good source of different 

amino acids, and 13 fatty acids, as one of this fatty 

acid is palmitic acid 34.45%, as well as phenylethanol 

(8.75%), essential oils and antioxidant activity, total 

phenolic and flavonoids additionally several steroids 

as brassinosteroid (Hassan 2011;  Al- Samarai et al., 

2016; Farouk et al., 2015 and Abd El Azim et al., 

2015),   the fruits of date palms are consumed 

throughout the world and are important part of the 

diet in the Middle East,  dates are being consumed in 

modern cultures for the pleasant flavor, odor, and 

their biting texture in addition to their use for 

flavoring foods are available for valorization and 

adoption in food processing operations (Porter 1993 

and Ghnimi et al., 2016), date palm fruits are used as 

food and industrial products play an important role in 

the rural communities and economies of many 

developing countries, dates are produced in the hot 

arid region of the world and marketed worldwide as 

high value confectionary (Mahmoudi et al., 2008),  

"Khalas" is the most important cultivar in Saudi 

Arabia, this cultivar is well known for its high quality 

fruit (Al- Khateeb et al., 2006), date palm pollen 

grain as water suspension sprayed at 1.5 and 2.0 g/l 

increased fruit set, bunch weight, yield kg/tree, fruit 

weight, diameter, length, flesh weight, seed weight, 

TSS, and decreased acidity (Awad 2010 on cv.  

 

Khenazy and cv Lulu),  pollen grain of date palm at 

2g/l + milagro at 1 g/l increased fruit retention, fruit 

set, yield, bunch weight, weight, volume, length, 

diameter of fruit, flesh %, TSS, total sugars, reducing 

and non- reducing sugars, decreased tannins and 

acidity (Omaima Hafez  et al., 2013), green Alga 

extract 25 and 50 % and Lemongrass extract as 

spraying raise  buds, yield number of cluster/vine. 

TSS, total sugars of grapevines (Abdelmonem and 

Abd-Allah 2008 and Abd-Allah et al., 2013),  to 

looking the contents of pollen grain of date palm 

which rich in different amino acids also macro and 

micronutrients, for this many researchers aimed to 

study the effect of different amino acids and macro 

and micronutrients on fruit quality of date palm and 

other fruits, in this respect, spraying a polyamine 

(putrescine) at full bloom stage markedly increased 

fruit set, fruit retention and size of Mangifera indica 

L. Mango fruits (Malik and Singh 2006), fruit set and 

bunch weight of date palm cv. ‘Saidy’  increased with 

increasing concentrations suspension 2.5-5.0 g of 

pollen grains and 1 g ascorbic acid/L water (El Salhy 

et al., 2010), suspension of pollen grains/ liter water 

at 1.0 to 6.0 g  produced highest fruit set, percentage 

of fruit retained, bunch weight, yield, flesh, fruit 

weight of Zaghloul cv. in addition increasing chemical 

characteristics of the fruits while decreased 

percentage acidity (Al-Wasfy  2014),  moreover many 

scientists used another extract, amino acids and 

polyamines as,  spraying putrescine from 5.0 to 10 

mM at full-bloom increased yield, fruit weight, fruit 

volume, fruit length and diameter, total sugars, 

reducing and non- reducing sugars, TSS and lowered 

fruit acidity (Enas Ali et al., 2010 on apricot;  Ayad et 

al., 2011 on olive and Abd El-Migged et al.,2013 on 

date palm cv. Amhat), pepton (amino acids) as foliar 

spraying and soil application at 0.25 and 0.5% 

increased fruit quality of peach cv florida prince 

peach (Abd El- Razek and Saleh 2012), liquorices 
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extract  at 4 mg/l was spraying at two periods after 

fruit setting raise TSS, total sugars and reducing 

sugars of date palm cv. Zahdi (Al-Jebori 2006), 

amino acids + minerals elements at 1.5 cm/l 

increased sugars contents, proteins of nut Pistachio 

cvs (Molaie et al., 2013), fulvic acid, micro-elements 

plus bio-fertilizers induced  positive effects for 

enhancing yield, physical and chemical characteristics 

of cluster and quality of berries (El- Boray et al., 

2015), Accordingly, this study was aimed to evaluate 

the main contents of date palm pollen grains extract 

as fruit set spraying on the increasing quality and 

marketable degree fruits  of date palm. 

    

Materials and methods  

This work was subjected on the adult trees 10 years 

old of date palm Phoenix dactylifera L. two cultivars 

Khalas and Sagae  in the two different climates as (1) 

Egypt in the private farm in El- Esmalia Gov.  (2) 

Saudi Arabia in National Center for Palms & Dates 

through two seasons 2016 -2017 (Table 1) 

 

Temperature degree and Moisture percent at day and 

night for Egypt and Saudi Arabia, (Table 2. Soil PH, 

Ec and  Fe ppm contents in Egypt and Saudi Arabia).    

 

The three bunches were pollinated as soon as the 

inflorescences were opened by using pollen grains 

extract from the male palm grown in the region in 

both seasons, the other bunches were left for normal 

practices,  pollen date palm extract (Table 3. and 4 

contents of date palm pollen grains) from preferred 

males used at two levels 600 and 800 ppm (Darwesh 

et al 2015) as spraying on the fruit set with three 

replicates and control treatment (without spraying), 

pollen spraying  at  10, 20, and 30 days after 

pollination.   

 

Experimental design 

Complete randomized block design with three 

replicates and three plantlets for each one, two 

growth seasons. Data were analyzed by analysis of 

variances (ANOVA) and the means were compared 

following t- test using L.s.d. values at 5 % level 

(Snedecor and Chocran 1990).  

Pollen grains 

Pollen grains of date palm (Phoenix dactylifera  

L.,cvs) were collected at the end of March from the 

famous good males in the area.   

 

Preparation of Palm Pollen Extracts 

Two different extracts were prepared from pollen 

grains of date palm using the procedure reported by 

(Nagai et al 2002) with some modifications as 

follows: To prepare water pollen extract (WPE), 0.1 g 

of pollen grains was mixed with 10.0 ml of distilled 

water (DW). After one hour, the mixture was 

sonicated by ultrasonic probe (frequency at 6 kHz) for 

30 s then centrifuged at 5,000 rpm for 10 min with 

the temperature set at 20°C. The resulting 

supernatant was used as water pollen extract in all 

experiments.  

 

The second method which was used in this work, 

extraction of pollen with ethanol, after extraction with 

ethanol (0.1 g pollen and 10.0 ml ethanol), the solvent 

was removed from the obtained extract by 

evaporation. The residue was re dissolved in the same 

volume of DW (10.0 ml). at the end of this experiment 

morphological fruit and chemical parameters were 

recorded as follows. 

 

Physical parameters 

Fruit length cm, Fruit and flesh weight g and fruit 

diameter. 

               

Chemical parameters 

Total sugars, Reducing and Non reducing sugars, 

TSS, Proteins mg/g d.w. total acidity and elements 

N,P,K, Mg, Fe, Mn, and Zn. 

                                                    

Total sugar, reducing sugars as described by Shales 

and Schales (1945) non-reducing sugars by 

differentiate between total and reducing sugars. Total 

Soluble Protein: Total soluble protein levels were 

measured by using BIO-RAD protein assay dye 

reagent by the method of Bradford (1976).  

 

Total soluble solids T.S.S.%:  in fruit juice was 

determined by hand refractometer. 
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Total acidity: as described by A.O.A.C (1995), 

percentage as percentage by titration against NaOH 

(0.1 N) using phenolphethaline as an indicator, 

results were converted to percent of malic acid (as the 

dominant organic acid in the fruit).   N,P,K,  Mg, Fe, 

Mn  and Zn:  according by (Jackson, 1973).   

 

Results  

Fruits morphological attributes  

It is important to note that treatments of date palm 

pollen grains significantly improved the fruit quality 

in terms of increasing the fruit and flesh weight, 

length, diameter and seed weight  (Table 5) explain 

the effect of two studied climate and levels of date 

palm pollen grains extract on the different date palm 

(Phoenix dactylifera L.) fruit physical estimation as 

weight g, fruit length cm, diameter cm, flesh weight g, 

and seed weight (g), Fruit weight under Egypt climate 

with spraying of level 800 ppm pollen extract 

recorded significant greatest weight 18.0 and 18.5 g 

for Khalas cv. and 15.5 and 15.3 g for Sagae cv.  than 

Saudi Arabia climate  11.8 and 12.5 for Khalas cv. and 

14.1 and 14.3 g for Sagae cv.  in the same order of two 

studied seasons compared to control treatment.  

 

Table 1. Temperatures and moisture degree in the tested months in Egypt and Saudi Arabia. 

  2016 

March April May June July August 

D N D N D N D N D N D N 

Egypt  

Cº 

26.8 14.3 31.5 17.3 30.7 18.9 37.1 24.4 39.5 24.1 35.4 24.3 

Saudi Arabia 30.2 16.8 34.2 19.1 43.3 26.2 44.5 27.4 48.0 31.2 48.2 30.3 

Egypt  

Moisture 

30.0 30.0 36.0 39.0 41.0 40.0 

Saudi Arabia 37.7 32.7 17.9 11.3 18.1 21.5 

2017 

March April May June July August 

D N D N D N D N D N D N 

Egypt  

Cº 

28.7 16.7 33.4 18.3 34.9 20.5 38.6 26.4 39.5 25.1 36.4 26.3 

Saudi Arabia 30.5 20.1 36.2 23.2 43.9 27.3 43.4 29.3 47.6 28.2 47.5 29.3 

Egypt Moisture 31.0 31.8 39.0 40.5 41.8 41.5 

Saudi Arabia 40.0 32.2 18.0 12.1 17.7 20.5 

Key words: D= Day   N= Night. 

It has been found that of fruit length (Table 5) 

exhibited the longest fruits were recorded under 

Saudi Arabia climate with 800 mg/l pollen grains 

spraying with Khalas cv.  3.7 and 3.7 for than 3.4 and 

3.5 cm for Egypt climate respectively for two seasons 

with significant differs in between, cv. Sagae haven’t 

significant differs between two climates with two 

levels of extract, upon the control treatment which 

have the shortest fruits.   

 

Table 2. Soil characteristics in the Egypt and Saudi Arabia.  

 PH Ec (dsm-l) Fe ppm 

Egypt 6.8 3.2 2.6 

Saudi Arabia 7.75 2.8 2.6 

 

Table 3. Total indole contents of pollen extracts (mg/g pollen). 

Pollen extract Indole content 

Water extract                            10±0.34 

Ethanol extract                          9±0.21 
 

The results represent the mean ± S.D. 
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Regarding to estimate the fruit diameter (Table 5), 

there was marked increasing under spraying of  600 

ppm pollen extract of Sagae cv. under Saudi Arabia 

2.8 and 2.9 climate than Egypt climate  2.4 and 2.5 

whereas Khalas cv. haven’t differs under two climates 

in the second season, thickness fruit was found in the 

Sagae cv. fruits under Saudi Arabia climate by 

spraying of 800 ppm pollen extract 2.9 and 2.9 cm 

than   2.6 and 2.7 for Egypt climate respectively for 

two seasons without insignificant differs in between 

in the second season also Khalas cv. By increasing 

dose of date palm pollen grains extract 800 ppm 

induced significant largest flesh weight  17.1 and 17.6 

and 14.6 and 14.4 g for Egypt climate and 11.0 and 

11.7 and 13.3 and 13.5 g for Saudi Arabia climate in 

the same order of two cultivars and seasons, smallest 

weight of flesh were obtained under control 

treatment. Concerning to the seed weight that gave 

insignificant variance under Egypt and Saudi Arabia 

with 800 ppm pollen grains spraying date palm 

pollen grains, while control treatment have lift the 

highest seed weight for two climate, cultivars and 

seasons.  Results from  Fig 1. clearly indicate that fruit 

weight and flesh weight for two cvs takes place great 

heavy fruits under Egypt condition than Saudi Arabia 

condition, additionally it could be noticed that fruit 

length for khalas cv. was highest under Saudi Arabia 

condition than Egypt condition, concerning Sagae cv. 

gave insignificant differs between two conditions, 

while fruit diameter showed great wide for khalas cv. 

in Egypt condition than Saudi Arabia, Sagae cv. under 

two climates haven’t significant variance,  same trend 

was found in seed weight that have heaviest under 

Egypt than Saudi Arabia without insignificant differs.  

 

Table 4. Contents of pollen grain date palm (Phoenix dactylifera L.). 

Palm pollen grains contents 

Elements Chemical composition % (g/100 g 

d.w.) 

Amino acids % Fatty acids  % 

Saturated fatty acid 

C % 27.8  Moisture% 28.8 Isoleucine 1.49 Capric acid  0.46 

N % 54.1  Ash % 4.57 Leucine 3.34 Lauric acid 4.82 

Mg % 0.12 Fiber % 1.37 Lysine 2.95 Myristic acid 13.33 

P % 0.66 Fat 20.74 Phenylalanine 1.63 Palmitic acid 34.45 

S % 0.69 Proteins % 31.11 Threonine  1.72 Stearic acid 2.04 

K % 5.5 Carbohydrates % 13.41 Valine  1.81 Arachidic acid  7.32 

Ca % 7.0 Vitamins Hisitidine  1.61 Mono saturated fatty acid 

Zn  mg/100g 281.0  A (IU/100g) 7708.33 Methionine  0.11 Palmitoleic acid  7.07 

Oleic acid  7.19 

Fe  mg/100g 241.0  E (IU/100g) 3030.9 Alanine 2.61 Polyunsaturated fatty acid 

Mn  mg/100g 284.0  C (mg/100g) 89.09 Arginine  1.61 Linoleic acid 14.24 

Na  mg/100g 0.22    Aspartic acid  3.55 Arachidonic acid 4.57 

B  mg/100g 309.4     Glutamic acid 1.74 Eicosapentaenoic acid 0.52 

Ni   mg/100g 302.4    Glycine  2.24   

Co  mg/100g 305.4    Serine  1.89   

Cu  mg/100g 319.6      Cysteine  0.42   

Mo  mg/100g 302.2     Tyrosine  1.55   

    Proline  0.28   

 

Fruits chemical attribute 

Sugars contents of date palm fruits considered as the 

limit quality for fruits graduating,  regarding the total 

sugars % in response to date palm pollen extract as  

spraying treatments under different climates; it is 

evident from data presented in (Table 6) that all the 

studied levels 600 and 800 ppm resulted in 

progressively rising of total sugars from control to 

treatments under two climates, under Egypt climate 

total sugars recorded maximum contents in the 

Khalas fruits with 800 ppm extract pollen grains 73.4 

and 76.9 than Saudi Arabia climate that have 63.5 

and 64.5 % respectively, meanwhile under Saudi 

Arabia Sagae cv. recorded highest total sugars 

contents than Egypt 59.8 and 61.2 and 83.2 and 

84.3% respectively for two seasons, control treatment 
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produced lowest significant sugars contents under 

two climates and cvs. Reducing sugars (Table 6) were 

significant affected by two climates and levels of 

pollen grains extract, Egypt climate produced greatest 

accumulation of reducing sugars fruits than Saudi 

Arabia for two tested cvs. gradually increasing of 

reducing sugars from control treatment which gave 

the little quantity of reducing sugars to high dose of 

extract 800 ppm that gave 60.3 and 63.7 % fruits 

contents of Khalas for Egypt and 40.2 and 41.1% for 

Saudi Arabia, Sagae cv. have 57.6 and 59.0 % for 

Egypt without insignificant differs between khalas cv.  

and 46.7 and 47.8% for Saudi Arabia respectively,    

Non- reducing sugars might have represented in 

(Table 6) clarified the significant variance under two 

climates and levels of pollen grains extract, on the 

contrary  non-reducing sugars were highest under 

Saudi Arabia with high level of pollen grains extract.  

Significant impact of different climates on the fruit 

contents of TSS % (Table 6) which significant 

accumulated under Saudi Arabia with high level of 

extract and two tested cultivars, 41.7 and 42.1 % 

under Saudi Arabia for Khalas cv and 41.6 and 43.1% 

for Sagae cv. than Egypt climate 26.0 and 27.6% for 

Khalas cv. and 26.0 and 28.5% for Sagae cv.  under 

Egypt climate, however lowest fruit contents of TSS 

was left with control treatment under two climate. 

two studied climate showed insignificant variance on 

the fruit proteins contents with two levels of pollen 

grains extract which upon the control treatment, on 

the contrary fruit acidity haven’t any differs under 

two tested climate while the different levels of pollen 

grains resulted in significant effects on the lowest 

fruit contents of acidity above control treatment. 

Concerning to the differences between chemical 

estimations under Egypt and Saudi Arabia observed 

in Fig. 2 and 3.  on the total sugars which recorded 

highest contents under Egypt climate with Khalas cv 

while under Saudi Arabia Sagae cv. which contain 

superior quantity of fruit sugars, Egypt climate 

increased fruit reducing sugars upon the other 

climate,   Saudi Arabia climate caused huge contents 

of non-reducing sugars and TSS% for two cultivars, 

insignificant variance was obtained between two 

tested climate and levels of extract on the fruit protein 

contents and acidity.       

 

Table 5. Effect of spraying date palm pollen grains extract on the fruit morphological characteristics of date palm 

(Phoenix dactylifera L.) cvs.  Khalas and Sagae under Egypt and Saudi Arabia.  

 

 

Treatments 

Fruit weight (g) Fruit length (cm) Fruit diameter (cm) Flesh weight (g) Seed weight (g) 

Khalas 

cv. 

Sagae 

cv. 

Khalas 

cv. 

Sagae 

cv. 

Khalas 

cv. 

Sagae 

cv. 

Khalas 

cv. 

Sagae 

cv. 

Khalas 

cv. 

Sagae  

cv. 

A B 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

E
g

y
p

t 

  

Con 15.3 15.3 13.3 13.3 3.3 3.3 2.3 2.4 2.6 2.6 2.4 2.5 14.2 14.2 12.3 12.3 1.1 1.1 1.0 1.0 

600 16.5 16.9 14.5 14.6 3.3 3.3 2.4 2.5 2.6 2.6 2.4 2.5 15.5 15.9 13.6 13.8 1.0 1.0 0.9 0.8 

800 18.0 18.5 15.5 15.3 3.4 3.5 2.6 2.6 2.8 2.9 2.6 2.7 17.1 17.6 14.6 14.4 0.9 0.9 0.9 0.9 

Mean 16.6 16.9 14.4 14.4 3.3 3.4 2.4 2.5 2.7 2.7 2.5 2.6 15.6 15.9 13.5 13.5 1.0 1.0 0.9 0.9 

Mean 16.8 14.4 3.4 2.5 2.7 2.6 15.8 13.5 1.0 0.9 

S
a

u
d

i 
A

ra
b

ia
 

Con 9.8 9.8 10.7 11.6 3.4 3.5 2.4 2.4 2.3 2.3 2.1 2.1 8.8 8.8 9.8 10.7 1.0 0.9 0.9 0.9 

600 10.4 10.8 13.3 13.3 3.4 3.6 2.5 2.5 2.3 2.4 2.8 2.9 9.5 10.0 12.5 12.5 0.9 0.8 0.8 0.8 

800 11.8 12.5 14.1 14.3 3.7 3.7 2.6 2.6 2.4 2.8 2.9 2.9 11.0 11.7 13.3 13.5 0.8 0.8 0.8 0.8 

Mean 10.7 11.0 12.7 13.1 3.5 3.6 2.5 2.5 2.3 2.5 2.6 2.6 9.8 10.2 11.9 12.2 0.9 0.8 0.8 0.8 

Mean 10.9 12.9 3.6 2.5 2.4 2.6 10.0 12.1 0.9 0.8 

LSD at 5% A= 1.2   B= 1.4 

AB= 1.9 

A=1.1    

B=1.4  

AB=1.7 

A=0.

7    

B=0.

9  

AB=1.

3 

A=0.

7    

B=0.

9  

AB= 

1.2 

A=0.

8   

B= 

0.9  

AB= 

1.0 

A=0

8   

B=0

8  

AB=

0.9 

A=0

.1   

B=0

.1  

AB= 

0.1 

A=0

.1   

B=0

.1  

AB= 

0.1 

A= 

0.4    

B=   

0.4 

AB= 

0.6 

A=0

.4    

B=0

.5  

AB= 

0.6 

A= 

0.2   

B= 

0.2 

AB= 

0.3 

A=  

0.2  

B= 

0.3  

AB= 

0.3 

A=1.2    

B= 1.3 

AB= 

1.6 

A= 1.2   

B= 1.3 

AB= 

1.5 

A= 

0.9  

B= 1.2  

AB= 

1.7 

A= 1.0   

B= 1.2 

AB= 

1.7 

A0.1    

B=0

.1  

AB= 

0.2 

A=0.1  

B=0.1  

AB= 0.2 

A=0.1    

B=0.1  

AB= 0.2 

A=0.1    

B=0.1  AB= 

0.2 

 

Fruit macro and micro elements 

Fruit macro elements %  

Relevance results were obtained with spraying fruit 

set with date palm pollen grains extract on the macro 

elements N,P,K and Mg % presented in (Table 7) 

showed that fruit nitrogen content was created at 

greatest accumulated under Saudi Arabia with 800 

ppm of date palm pollen extract 1.4 and 1.6 for Khalas 

and 1.5 and 1.8 for Sagae under  Saudi Arabia,  1.3 and 

1.4 % for Khalas cv. and 1.2 and 1.3 % for Sagae cvs. 
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respectively for 1st  and 2nd seasons above level 600 

ppm, lowest nitrogen contents given by control 

treatment under two climates,  phosphorus fruit 

contents gained the maximum under Egypt climate 

with two application of pollen grains extract, highest 

contents performed with 800 ppm extract 0.33 and 

0.33 %    for Khalas cv. and 0.34 and 0.34% for Sagae 

cv., 0.06 and 0.06 for Khalas cv. and 0.05 and 0.06 

for Sagae cv. under Saudi Arabia, Egypt climate lead 

to higher fruit contents of potassium with two 

applications of pollen grains extract and two cultivars, 

the level 800 ppm under Egypt climate induced high 

results of potassium contents, on the other hand Mg 

fruit contents haven’t significant differs under two 

climates while increased significantly with high dose 

of extract 800 ppm and the lowest contents found 

with control treatment.  

 

 

Table 6. Effect of spraying date palm pollen extract on the sugars, TSS %, proteins mg/g f.w. and acidity % 

contents of date palm (Phoenix dactylifera L.) fruits Khalas and Sagae cvs under Egypt and Saudi Arabia. 

 

 

Treatments 

Total sugars 

% 

Reducing sugars 

% 

Non-reducing sugars  

% 

TSS 

% 

Proteins 

mg/g f.w. 

Acidity 

% 

Khalas 

 cv. 

Sagae  

cv. 

Khalas 

 cv. 

Sagae 

 cv. 

Khalas  

cv. 

Sagae 

 cv. 

Khalas  

cv. 

Sagae 

 cv. 

Khalas  

cv. 

Sagae  

cv. 

Khalas 

 cv. 

Sagae  

cv. 

A B 1st  2nd  1st  2nd  1st  2nd  1st  2nd  1st  2nd  1st  2nd  1st  2nd  1st  2nd  1st  2nd  1st  2nd  1st  2nd  1st  2nd  

 

E
g

y
p

t 

 

E
g

y
p

t 

  

 

Con 

61.8 62.0 56.1 57.9 55.2 56.6 52.2 53.9 5.6 4.8 3.9 4.0 25.5 26.6 23.8 26.7 0.3 0.3 0.3 0.4 0.17 0.17 0.18 0.18 

 

600 

71.5 

 

74.2 60.1 60.9 57.7 59.3 55.1 56.9 13.9 14.9 4.7 4.1 24.9 26.4 25.5 27.9 0.5 0.5 0.4 0.5 0.17 0.17 0.17 0.16 

 

800 

73.4 

 

76.9 63.3 64.8 60.3 63.7 57.6 59.0 13.5 13.2 5.7 5.8 27.5 29.8 28.6 30.9 0.5 0.6 0.5 0.5 0.16 0.15 0.14 0.13 

Mean 68.9 71.0 59.8 61.2 57.7 59.9 54.7 56.6 11.0 11.0 4.8 4.6 26.0 27.6 26.0 28.5 0.4 0.5 0.4 0.5 0.17 0.16 0.16 0.16 

Mean 70.0 60.5 58.8 55.7 11.0 4.7 26.8 27.8 0.5 0.5 0.17 0.16 

S
a

u
d

i 

A
ra

b
ia

 

Con 55.7 56.4 77.6 79.6 30.5 31.6 42.2 42.5 25.2 24.8 35.4 37.1 33.7 34.1 32.8 35.6 0.3 0.3 0.3 0.3 0.18 0.18 0.17 0.17 

600 59.1 60.1 85.6 86.4 35.9 39.6 44.8 45.9 23.2 20.5 40.8 40.5 44.8 45.1 43.5 44.1 0.5 0.6 0.5 0.5 0.18 0.17 0.15 0.15 

800 63.5 64.5 86.3 86.8 40.2 41.1 46.7 47.8 23.3 23.4 39.6 39.0 46.5 47.1 48.6 49.5 0.6 0.6 0.6 0.6 0.15 0.15 0.14 0.13 

Mean 59.4 60.3 83.2 84.3 35.3 37.4 44.6 45.4 23.9 22.9 38.6 38.9 41.7 42.1 41.6 43.1 0.5 0.5 0.5 0.5 0.17 0.17 0.15 0.15 

Mean 59.9 83.8 36.4 45.0 23.4 38.8 41.9 42.4 0.5 0.5 0.17 0.15 

LSD at 5% A= 

2.7   

B= 

3.4  

AB= 

4.8 

A= 

2.7    

B= 

3.5  

AB= 

4.9 

A= 

4.0    

B= 

4.5  

AB= 

6.3 

A= 

4.1    

B= 

4.6  

AB= 

6.5 

A= 

3.2    

B= 

3.9  

AB= 

5.6 

A= 

3.2    

B= 

4.0  

AB= 

5.8 

A= 

3.2    

B= 

3.9  

AB= 

5.6 

A= 

3.2    

B= 

4.0  

AB= 

5.7 

A=1.

9  

B= 

2.2 

AB= 

3.9 

A= 

1.9  

B= 

2.3 

AB= 

4.0 

A= 

1.9    

B= 

2.5  

AB= 

4.2 

A= 

1.9    

B= 

2.7  

AB= 

4.5 

A=2.

1    

B= 

2.5  

AB= 

3.5 

A= 

2.2    

B= 

2.6  

AB= 

3.6 

A=  

2.3  

B= 

2.8  

AB= 

4.0 

A= 

2.3    

B= 

2.8  

AB= 

3.9 

A= 

0.07 

B= 

0.09 

AB= 

0.1 

A= 

0.06 

B= 

0.09 

AB=   

0.1 

A=  

0.06  

B= 

0.09   

AB=

0.1 

A= 

0.07   

B=.0

.09   

AB= 

0.1 

A=0.

01    

B=  

0.01 

AB=

0.02 

A= 

0.1   

B= 

0.01  

AB= 

0.02 

A= 

0.01   

B=  

0.01 

AB=

0.02 

A= 

0.01   

B=  

0.01 

AB= 

0.02 

 

These obtained results in (Fig. 4) confirmed differs 

contents of macro elements under two climates Egypt 

and Saudi Arabia, maximum contents of fruit 

nitrogen was found under Saudi Arabia for two 

cultivars, while Sagae cv. had biggest content of 

phosphorus under Saudi Arabia than Khalas cv. that 

had the highest contents under Egypt climate, large 

fruit potassium contents produced under Egypt 

climate for two cvs. Mg fruit content haven’t 

significant differs under two different climates 

 

Fruit micro elements ppm  

Micro elements Fe, Mn and Zn ppm (Table 8) realized 

different values with two tested extract, Fe ppm under 

Egypt climate revealed increasing values with 800 

ppm comparing control treatment above Saudi Arabia 

climate, Fe ppm ascending from control treatment 

175.0 and 182.0 ppm to 600 ppm pollen grains 

extract 215.0 and 224.0 and at 800 ppm pollen grains 

extract 228.0 and 230.0 ppm respectively for 

cultivars and seasons, Mn fruit contents displayed 

significant varying between two climates and 

treatments, the maximum contents were derived 

under Saudi Arabia with 800 ppm pollen grains 

extract 18.5 and 20.1 ppm for Khalas cv.  and 17.0 and 

22.5 ppm for Sagae cv. respectively for two seasons 

upon control treatments, Zn ppm clarified rising 

contents under Egypt climate from control treatment 

50.8 and 54.2 for Khalas cv and 43.4 and 45.8 ppm 

for Sagae cv. less than 800 ppm which gave the great 
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contents of fruit Zn 53.9 and 58.6 for Khalas cv. and 

52.8 and 56.8 ppm for Sagae cv. respectively for two 

seasons, while Saudi Arabia climate had fewer 

contents of fruit Zn with two applications of pollen 

grains.   Statistical results on the micro elements (Fig. 

5) showed relatively differs between two climates and 

extract levels of date palm pollen grains in relation to 

iron and zinc presented highest mean value under 

Egypt climate, however the fruit Mn contents were 

significantly highest under Saudi Arabia in the Sagae 

cv.    

 

Table 7. Effect of spraying date palm pollen grains on the fruit contents of microelements of Khalas and Sagae 

cvs. under Egypt and Saudi Arabia. 

 

 

Treatments 

% 

N P K Mg 

Khalas  

cv. 

Sagae  

cv. 

Khalas 

 cv. 

Sagae  

cv. 

Khalas 

 cv. 

Sagae 

 cv. 

Khalas  

cv. 

Sagae  

cv. 

A B 1st  2nd  1st  2nd  1st  2nd  1st  2nd  1st  2nd  1st  2nd  1st  2nd  1st  2nd  

E
g

y
p

t 

 

Con 1.1 1.2 0.7 0.8 0.32 0.32 0.31 0.31 0.3 0.3 0.3 0.3 0.09 0.09 0.09 0.09 

600 1.2 1.2 1.0 1.0 0.33 0.34 0.34 0.34 0.4 0.5 0.3 0.5 0.13 0.14 0.13 0.13 

800 1.3 1.4 1.2 1.3 0.35 0.36 0.36 0.36 0.5 0.6 0.6 0.6 0.14 0.16 0.15 0.16 

Mean 1.2 1.3 0.97 1.03 0.33 0.33 0.34 0.34 0.37 0.47 0.4 0.47 0.12 0.13 0.12 0.14 

 1.3 1.0 0.33 0.34 0.4 0.44 0.13 0.13 

S
a

u
d

i 

A
ra

b
ia

 

Con 1.2 1.3 1.4 1.4 0.04 0.04 0.03 0.03 0.20 0.2 0.20 0.38 0.11 0.12 0.10 0.10 

600 1.3 1.5 1.4 1.7 0.06 0.06 0.05 0.07 0.23 0.3 0.24 0.39 0.13 0.14 0.12 0.13 

800 1.4 1.6 1.5 1.8 0.07 0.08 0.06 0.09 0.25 0.4 0.25 0.41 0.14 0.16 0.13 0.15 

Mean 1.3 1.5 1.4 1.6 0.06 0.06 0.05 0.06 0.23 0.3 0.23 0.39 0.13 0.14 0.12 0.13 

 1.4 1.5 0.06 0.4 0.27 0.31 0.14 0.13 

LSD at 5% A=  0.1  

B= 0.2   

AB=0.2 

A=0.1    

B= 0.2   

AB= 

0.2 

A= 

0.1   

B= 

0.2  

AB= 

0.2 

A=  

0.1  

B=  

0.2 

AB= 

0.3 

A=0.06    

B= 0.07  

AB=0.1 

A=0.06    

B= 0.07 

AB=0.1 

A= 0.1   

B=0.1   

AB=0.1 

A=0.1    

B=0.2   

AB=0.2 

A=0.1    

B=0.1   

AB=0.2 

A= 0.1   

B=0.1   

AB=0.2 

A=0.1    

B= 0.2  

AB= 

0.2 

A= 0.2   

B=0.3   

AB=0.3 

A=  0.01  

B=  0.01 

AB=0.02 

A= 0.01   

B=  0.01 

AB=0.02 

A= 0.2  

B=0.2   

AB= 

0.3 

A= 0.2   

B=0.2   

AB=0.3 

 

Table 8. Effect of spraying date palm pollen extract on the date palm fruits macro elements of Khalas and Sagae 

cvs. in Egypt and Saudi Arabia.  

 

Treatments 

 ppm 

Fe Mn Zn 

Khalas 

 cv. 

Sagae  

cv. 

Khalas  

cv. 

Sagae  

cv. 

Khalas 

cv. 

Sagae 

 cv. 

A B 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

E
g

y
p

t 

Con 175.0 182.0 47.0 47.7 15.2 15.7 11.3 11.4 50.8 54.2 43.4 45.8 

600 215.0 224.0 118.0 125.3 16.6 17.3 11.5 12.4 50.9 56.4 51.5 56.3 

800 228.0 230.0 179.3 210.7 17.5 18.9 12.9 13.6 53.9 58.6 52.8 56.8 

Mean 206 212 115 127.7 16.4 17.3 11.9 12.5 51.9 56.4 49.2 52.9 

 209 121.4 16.9 12.2 54.2 51.1 

S
a

u
d

i 

A
ra

b
ia

 

Con 98 99 95 95 17.0 17.0 14.6 14.8 40.0 40.3 39.8 39.9 

600 109 109 106 110 17.8 18.8 15.6 21.0 41.5 42.7 42.0 43.3 

800 111 114 112 115 18.5 20.1 17.0 22.5 43.2 44.3 45.5 45.8 

Mean 106 107.3 104.3 106.7 17.8 18.6 15.7 19.4 41.6 42.4 42.4 43.0 

 106.7 105.5 18.2 17.6 42.0 42.7 

LSD at 5% A=7.8    

B=  9.1 

AB=12.2 

A= 8.6   B=  

10.3 

AB= 13.3 

A= 5.8   

B=7.1   

AB=10.1 

A=6.0   

B= 7.5   

AB= 10.6 

A=1.2    

B=1.4   

AB=2.1 

A= 1.4   

B=   1.7 

AB=2.4 

A= 1.1   

B= 1.3   

AB= 1.9 

A= 1.2    

B= 1.4   

AB= 2.1 

A= 1.6   

B= 2.0  

AB=2.8 

A=1.8    

B=  2.3 

AB=2.9 

A= 4.1    

B= 5.1   

AB= 7.2 

A= 4.1   

B= 5.1   

AB= 7.2 

 

Discussion        

Documents related to  the importance of foliage 

spraying, Spraying plants  are widely used to correct a 

nutrition insufficiency or to prove nutrients and it is 

preferable where this soil is usually poor in their 

nutrients content (El-Kholy et al. 1994) foliar spray at 

specific plant growth stages, which containing 

mineral can be used as a primary technique for 
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maximizing plants productivity  (Chen et al., 2004),  

or   nutrient  may be  loss from agricultural land  

which encourage the agriculture practitioner  to find  

efficient ways to  fertilizers supplements  (Dong et al. 

2005), spraying fruit set with date palm pollen grains 

as biofertilizers treatments  that create  many useful 

effects for plants, Biofertilizers consider as 

environment friendly as well as decreased agricultural 

costs, play an important role in enhancing crop 

productivity through  enhancing nutritional status of 

leaves by effective microorganisms in improving the 

availability of nutrients through hormonal exudates 

and absorption of available nutrients (Eissa, 2003).    

 

Fig. 1. Fruits physical characters of date palm under Egypt and Saudi Arabia conditions. 

 

 

Fig. 2. Fruits contents of sugars under Egypt and Saudi Arabia. 

Increasing all physical fruit characteristics referred to 

important components as amino acids and different 

macro and micro elements which reflected on the 

estimations fruits, these agreement by other scientists 

as, Amino acids are organic nitrogenous compounds 

which involved in proteins synthesis and  have 

stimulating effect on  the growth and some chemical 

constituents (Talaat et al. 2005), Amino acids  are 

essential for plant growth as they are involved in the 

biosynthesis plant compound (Abou Dahab and 

Nahed 2006),  amino acid stimulants can be improve 

fertilizer assimilation, increase uptake of nutrients 

and water, enhancing photosynthetic rate and dry 

matter partitioning therefore increase crop yield 

(Dinnoo  et al. 2009), Rashied pollen grains 

enhancing fruit set, fruit retention and enhanced fruit 

dimensions, bunch weight and yield per palm, also 

increasing of  total soluble solids, reducing sugars, 
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non-reducing  and total sugars  (Merwad et al. 2015),  

pollen grains + Milagro as activator  resulted in  the 

highest effect in increasing fruit set, fruit retention %, 

yield/palm (Kg) and chemical properties of Zaghloul 

date palm cultivar  (Omaima Hafez et al. 2015),  other 

natural extracts were used to increasing fruit 

characters as,   spraying yeast extract at 2.5 gm/L, 

citric and ascorbic acids each at 100 ppm positive 

action on weight, cluster volume, number of berries 

per cluster, number of clusters per vine and yield 

(Mostafa et al. 2007), humic acid extract increased 

bunch length and diameter, berry weight, width and 

length  increasing  cluster of grape cv.  

 

Fig. 3. fruits contents of TSS%, Proteins mg/g f.w. and acidity % under Egypt and Saudi Arabia. 

 

 

Fig. 4. fruit contents of macro elements under Egypt and Saudi Arabia condition. 

Italia (Ferrara and Brunetti 2010 and Abd El-Ghany 

et al. 2001 on Thompson seedless’ grapevines), amino 

acids sprayings at concentrations of 0.02-0.06% 

significant increments in the panicle length of mango 

trees, number of fruits (Mouco et al. 2009), nut 

weight, kernel weight and length of pecan nut cv. 

western Schley with  5 ml/L supramino + 0.5% 

urea+0.1% boric acid+0.5% zinc sulphate  (Naira 

Ashraf et al. 2013), 0.5, 1.0 and 1.5 g/l pollen grains 

were significantly highiest fruit set, bunch weight and 

total yield per tree of 'Helali' date palm cultivar  (Adel  

Alqurashi 2011), 1g pollen grain with 1g Milagro 

Stimcrop recorded the highest physical and chemical 

characteristics of fruits expressed by fruit shape, 

weight, volume, flesh value, bunch weight and 

yield/tree values for fruitset and retained fruits 

(Malaka Saleh et al. 2014),   reducing sugars and total 

sugars were markedly enhanced. bunch spraying of 

0.2 borax + 0.2% potassium sulphate and 0.4 % borax 

+ 0.4 % potassium sulphate and soil fertilizers 
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treatments with magnesium and zinc as sulphate at 

200 and 400 mg/tree produced  highest fruit and 

flesh weight, fruit length and diameter, contents of 

TSS %, protein, total sugars, reducing and non-

reducing % sugars  and high fruit macro and micro 

elements (Darwesh et al. 2015), spraying date palm 

pollen grains at 2 g + 3 g sugar /l  increased highest 

bunch weight and yield highest fruit quality of  Segae 

date palm cultivar (Soliman et al. 2017).  

 

Fig. 5. Fruit contents of micro elements under Egypt and Saudi Arabia condition. 

Conclusion  

Date palm pollen grains own an effective components 

as amino acids, hormones, macro and micro 

elements, proteins, carbohydrates and fatty acids 

hence causing useful effect for increasing growth by 

supplying plants with sufficient and stimulants 

necessary constituents, the document results were 

found exhibited that pollen grains extract at 800 ppm 

for enhancing fruit quality (morphology and chemical 

estimations) for two studied cultivars under two 

climates.   
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